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1. General Information

All reactions were carried out in capped reaction vials with magnetic stirring unless
otherwise indicated. Commercially obtained reagents were used as received. Solvents
were dried by passage through an activated alumina column under Argon. Liquids and
solutions were transferred via syringe. All reactions were monitored by thin-layer
chromatography with E. Merck silica gel 60 F254 pre-coated plates (0.25 mm). Silica gel
(particle size 0.032 - 0.063 mm) purchased from SiliCycle was used for flash
chromatography. "H NMR spectra were recorded on Varian Inova-500 spectrometers or
Varian Inova-400 spectrometers and C NMR spectra were recorded on Varian
Inova-400 spectrometers. Data for 'H NMR spectra are reported relative to chloroform as
an internal standard (7.26 ppm) or acetonitrile as an internal standard (1.94 ppm) and are
reported as follows: chemical shift (§ ppm), multiplicity, coupling constant (Hz), and
integration. Data for ’C NMR spectra are reported relative to chloroform as an internal
standard (77.0 ppm) or acetonitrile as an internal standard (1.32 ppm) and are reported in
terms of chemical shift (5 ppm). Melting points were measured on a Fisher Scientific"™
melting point apparatus (12-144). Optical rotations were measured on a JAS DIP-360
digital polarimeter. Infrared spectra were recorded on a Perkin-Elmer 1000 series FTIR.
Chiral HPLC analyses were performed on an Agilent 1200 Series system. APCI-LRMS
data were measured using an AB Sciex QTRAP-4500 LC/MS. X-Ray Diffraction data
was obtained by Dr. Vincent Lynch at the X-ray Diffraction Lab at University of Texas at

Austin.

Allylic iodides 1 were synthesized by procedures reported in the literature.' Only

unreported allylic iodides 1e, 1g, 1li-m, 1t and 1v—x have been fully characterized here.
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2. Reaction Optimization

Procedure for Reaction Optimization: An 8§ mL reaction vial was charged with copper
salt (0.02 mmol) and chiral ligand (0.024 mmol). The vial was then evacuated and
refilled with Argon. After dry CH,Cl, (4 mL) was added, the mixture was stirred at 25 °C
for 2 h. Then the catalyst solution was put into a bath at appropriate temperature,
followed by addition of allylic iodide (1, 0.4 mmol) and diazo compound 2 (0.42 mmol)
in sequence. The mixture was stirred until the reaction was complete (monitored by TLC).
The reaction was then concentrated and purified by flash column chromatography on
silica gel (Hexane/EtOAc = 20:1) to afford desired rearrangement products as a colorless
oil. The regioisomers ratio and diastereoisomers ratio were confirmed by '"H NMR. The
ee values were confirmed by HPLC (when diazo 2a was utilized, HPLC conditions are
Chiralcel OJ-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 90:10, 0.8 mL/min,
220 nm UV detecter, tg= 18.20 min (first diastereoisomer of 3a), 26.89 min (first
diastereoisomer of 3a), 28.43 min (third diastereoisomer of 3a), 34.09 min (fourth
diastereoisomer of 3a), 38.70 min (enantioisomer of 4a) and 42.08 min (enantioisomer of
4a); when diazo 2b was utilized, HPLC conditions are Chiralcel OJ-H column (25 cm X
0.46 cm ID), hexane/2-propanol = 95:5, 0.5 mL/min, 220 nm UV detecter, fg= 8.91 min
(first diastercoisomer of 3b), 9.30 min (second diastercoisomer of 3b), 19.90 min (third
diastereoisomer of 3b), 21.97 min (fourth diastereoisomer of 3b), 12.71 min

(enantioisomer of 4b) and 14.18 min (enantioisomer of 4b)).
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Table S1. Reaction optimization: chiral ligands

5 mol% Cu(MeCN),PFg

Ph !+ Nf\coan

(E)-1a 2a

),
ool

6 mol% Ligand

CH,Cl,, 25°C

v Ph\/\)\
/\H\COan * A Nc0,8n

Ph

3a

4a

sosihlos

(R)-L1 (S)-L2 (S)-L3
Me_ Me
o [o)
o) o
N N gn” N N"gn
R (S)-L8 P
(S)-L4: R=Ph Ph (S)-L9 Ph
(S)-L5: R =Bn
(S)-L6: R = i-Pr
(S)-L7: R =t-Bu
Entry Ligand Time Yield 3:4 drof 3 eeof 3 eeof4d
(%) (%, %) (%)
1 (R)-L1 48 h 19 11:89 48 : 52 - 0
2 (S)-L2 (12 mol%) 48h 21 18: 82 58 : 42 69,31 1
3 (S)-L3 48 h 29 <5:95 - - - 0
4 (S)-L4 10 min 62 64:36 34:66 26,20 5
5 (S)-L5 10 min 71 58 : 42 32:68 41,31 3
6 (S)-L6 10 min 73 57:43 40: 60 22,24 3
7 (S)-L7 10 min 82 87:13 45:55 75,81 30
8 (S)-L8 10 min 64 65:35 36: 64 2,25 14
9 (S)-L9 24h 56 56 : 44 37:63 42,12 16

Table S2. Reaction optimization: copper salt

5 mol% [Cu]
6 mol% (S)-L7

Ph &~ ! N X \/\)\
NN + Nz/ CO,Bn - MCOZBn + Ph Z NCO.Bn
CH,CI,, 25 °C 2
(E)-1a 2a Ph
3a 4a
Me_ Me
oj)ﬁro
e
N N
t-Bu tBu
(S)-L7
Entry [Cu] Time Yield 3:4 drof3 eeof3 eeof4
(%) (%, %) (%)
1 Cu(MeCN),PFg 10 min 82 87:13 45: 55 75,81 30
2 CuCl 24 h 63 60 : 40 42 : 58 10,74 0
3 CuOTf 10 min 57 74 :26 45:55 56, 71 10
4 Cu(OTf), 10 min 59 75:25 45:55 59, 71 1
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Table S3. Reaction optimization: substrates

5 mol% Cu(MeCN),PFg
6 mol% (S)-L7

Phoo~o! o+ N%\COZR /\H*\co Bn + Ph\/\)*\
CHZCIZ, 25°C 2 CO.Bn
(B)-1a gZ’_ szg 3a. R=Bn 4a:R=Bn
‘R=tBy 3b: R = t-Bu 4b:R = t-Bu
Me_ Me
o 0,
SR
N N
t-Bu "t-Bu
(S)-L7
Entry  Allyl iodide Diazo Time Yield 3:4 drof3 eeof3 eeof4
(%) (%, %) (%)
1 (E)-1a 2a 10 min 82 87:13 45:55 75,81 30
2 (2)-1a 2a 10 min 80 83:17 80:20 73,70 9
3 (2)-1a 2b 5 min 85 80 : 20 91:9 82, -

Table S4. Reaction optimization: temperatures

5 mol% Cu(MeCN),PFg 1
6 mol% (S)-L7
NF > COtBy —————— 2

* Ph\/\)\
CO,t-Bu * = *~CO,t-Bu

Ph CH,CI,, T°C Bh
(Z)-1a 2b 3b 4b
Me_ Me
(o} O,
0
N
t-Bu %Bu
(S)-L7
Entry T (°C) Time Yield 3:4 drof3 eeof 3 eeof 4
(%) (%, %) (%)
1 25 5 min 85 80:20 91:9 82, --
2 0 1h 84 90: 10 94:6 90, -
3 -20 6h 82 >95: 5 >95:5 96, --

S5



3. Synthesis and Characterization Data for New Allylic Iodides

Typical procedure 3A:
1 mol% Pd(PPh3),Cl, Lindlar Catalyst
2 mol% Cul /\OH H, balloon
I 2
AT+ ///\OH - =z >
NEt;, rt, 16 h Toluene, rt
S1 S2 S3

1.0 equiv imidazole
1.0 equiv PPh;
Ar/\l\ 1.0 equiv I, Ar/\t
>
OH DCM,0°C,1h
S4 1

3-Arylprop-2-yn-1-ol, S3: A 100 mL flask was charged with Pd(PPh3)Cl, (70 mg, 0.1
mmol) and Cul (38 mg, 0.2 mmol). After the flask was evacuated and refilled with Argon,
NEt; (20 mL) was added and the suspension was stirred at room temperature. A solution
of S1 (10 mmol) and propargyl alcohol (S2, 616 mg, 11 mmol) in NEt; (10 mL) was
added to the suspension. After the reaction was complete (monitored by TLC), the
mixture was filtered through a plug of Celite, which was then washed with EtOAc (20
mL X 3). The combined solution was concentrated and purified by column
chromatography on silica (Hexane/EtOAc = 3:1, v/v) to afford desired product S3 with
78-95% yield.

(Z£)-3-Arylprop-2-en-1-0l,S4: A 50 mL flash was charged with 3-arylprop-2-yn-1-ol (S3,
5 mmol), Lindlar catalyst (250 mg, Aldrich) and toluene (15 mL). After the flask was
evacuated and refilled with H, by a balloon, the mixture was vigorously stirred at room
temperature. After the reaction was complete (monitored by 'H NMR), the mixture was
filtered through a plug of Celite, which was then washed with EtOAc (20 mL X 3). The

combined solution was concentrated to afford desired product S4 with 88-99% yield.

S6



(2)-(3-1odoprop-1-en-1-yl)arene, 1a—m: A 100 mL flask was charged with PPh; (1.31 g,
5 mmol), imidazole (340 mg, 5 mmol) and dichloromethane (15 mL). To the stirring
solution was added iodine (1.25 g, 5 mmol) in portions. After 30 minutes, the flask was
wrapped in an aluminum foil and placed in an ice bath, followed by slow addition of
(£)-3-arylprop-2-en-1-ol (S4, 5 mmol, in 10 mL DCM). After the reaction was complete
(monitored by TLC), the mixture was filtered through a plug of silica, which was then
washed with Hexane/EtOAc (v/v = 10:1, 20 mL X 2). The combined solution was
concentrated and purified by flash column chromatography on silica (Hexane/EtOAc =

30:1, v/v) to afford desired product 1a—m with 70-91% yield.

Typical procedure 3B:
Fto-p CO,Et
1 Et0” N2 »
R\(O NaH > Y coft _DBALH
R2 THE, rt R2 DCM, -70 °C
S5 S6

1.0 equiv imidazole
1.0 equiv PPh;

R! OH 1
W 1.0 equiv |, RWI

>
DCM,0°C,1h R2

Ethyl 3,3-di-alkyl-prop-2-enoate, S67: Tricthyl phosphonoacetate (10 mmol) was added
to a suspension of NaH (10 mmol) in dry THF (50 mL). After 30 min, ketone (S5, 8
mmol) in dry THF (10 mL) was added, and the resulting mixture was stirred overnight,
and quenched by the addition of water (50 mL). The organic layer was separated, and the
aqueous one was extracted with ether (3 x 50 mL). The combined organic solutions were
dried over anhydrous Na;SO4, concentrated and purified by column chromatography on

silica (Hexane/EtOAc = 20:1, v/v) to afford desired product S6 with 64—-88% yield.
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3,3-di-Alkyl-prop-2-en-1-ol, S7: To a cooled (=70 °C) solution of the unsaturated ester
(S6, 5 mmol) in THF (50 mL) was added a DIBAL-H (1.2 M in toluene, 10 mL, 12
mmol). After the reduction was complete (monitored by TLC), the reaction was quenched
by the addition of sodium sulfate decahydrate (1.6 g, 5 mmol). The suspension was
filtered off and washed with EtOAc (30 mL X 3). The solution was concentrated and
purified by column chromatography on silica (dry loading, Hexane/EtOAc = 3:1, v/v) to
afford desired product S7 with 86-96% yield.

1-Iodo-3,3-di-Alkyl-prop-2-ene, 1s—x: A 100 mL flask was charged with PPh; (1.31 g, 5
mmol), imidazole (340 mg, 5 mmol) and dichloromethane (15 mL). To the stirring
solution was added iodine (1.25 g, 5 mmol) in portions. After 30 minutes, the flask was
wrapped in an aluminum foil and placed in an ice bath, followed by slow addition of
3,3-di-Alkyl-prop-2-en-1-ol (S7, 5 mmol, in 10 mL DCM). After the reaction was
complete (monitored by TLC), the mixture was filtered through a plug of silica, which
was then washed with Pentane/Et,O (v/v = 10:1, 50 mL). The combined solution was

concentrated to afford desired product 1s—x with 74-90% yield.

Me
(0]

(£)-1-(4-(3-iodoprop-1-en-1-yl)phenyl)ethan-1-one, 1le: A light yellow oil, TLC R, =
0.40 (Hexane/EtOAc = 6:1, v/v), 76% yield, '"H NMR (400 MHz, CDCl;): & 7.97 (d, J =
8.0 Hz, 2H, ArH), 7.43 (d, J= 8.4 Hz, 2H, ArH), 6.44 (d, J=11.2 Hz, 1H, ArCH=), 6.10
(dt, J1 =11.2 Hz and J, = 9.2 Hz, 1H, =CHCH>), 4.04 (d, J = 9.2 Hz, 2H, CH,l), 2.60 (s,
3H, CH3); °C NMR (100 MHz, CDCls): & 197.4 (1C, C=0), 140.4 (1C, ArC), 135.7 (1C,
ArC), 130.5 (1C, ArCH=), 130.3 (1C, =CHCH,), 128.6 (2C, ArC), 128.5 (2C, ArC), 26.6
(1C, CHay), 1.6 (1C, CHl). IR (neat): 3018, 2967, 1681, 1356, 1267, 1150, 957, 868, 837
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cm™. APCI-MS caled for [CyH;,0OL M + H]+: 286.99, Found 287.00.

(£)-4-(3-Iodoprop-1-en-1-yl)-N,N-dimethylbenzamide, 1g: A light yellow oil, TLC Ry
= 0.45 (Hexane/EtOAc = 1:2, v/v), 70% yield, '"H NMR (500 MHz, CDCl): & 7.45 (d, J
= 8.0 Hz, 2H, ArH), 7.38 (d, J = 8.0 Hz, 2H, ArH), 6.43 (d, J = 11.5 Hz, 1H, ArCH=),
6.14-5.98 (m, 1H, =CHCH,), 4.06 (d, J = 9.5 Hz, 2H, CH,l), 3.12 (s, 3H, CH3), 3.01 (s,
3H, CH3); °C NMR (100 MHz, CDCl3): & 171.2 (1C, C=0), 137.0 (1C, ArC), 135.2 (1C,
ArC), 130.9 (1C, ArCH=), 129.4 (1C, =CHCH,), 128.4 (2C, ArC), 127.4 (2C, ArC), 39.6
(1C, CH3), 35.4 (1C, CHj3), 2.0 (1C, CHal). IR (neat): 2927, 1631, 1392, 1080, 847, 779
cm™'. APCI-MS calcd for [C1,H;5INO, M + H]+: 316.02, Found 316.02.

m
FCO |

(Z£)-1-(3-iodoprop-1-en-1-yl)-4-(trifluoromethoxy)benzene, 1i: A light yellow oil, TLC
R;= 0.65 (Hexane/EtOAc = 100:0, v/v), 86% yield, 'H NMR (500 MHz, CDCl;): & 7.39
(d, J = 8.5 Hz, 2H, ArH), 7.25 (d, J = 8.0 Hz, 2H, ArH), 6.41 (d, J = 11.5 Hz, 1H,
ArCH=), 6.06 (dt,J; = 11.5 Hzand J, = 9.0 Hz, 1H, =CHCH2), 4.05 (dd, J; = 9.5 Hz
and J, = 0.5 Hz, 2H, CH,I); >C NMR (100 MHz, CDCl;): & 148.2 (q, J = 2.0 Hz, 1C,
ArC), 1344 (1C, ArC), 130.3 (1C, ArCH=), 129.9 (2C, ArC), 129.3 (1C, =CHCH,),
121.0 (2C, ArC), 120.4 (q, J = 256 Hz, 1C, CF3), 1.8 (1C, CHzI). IR (neat): 3022, 1507,
1262, 1210, 1165, 867, 844, 758 cm™. APCI-MS calcd for [C1oHoF310, M + H]+: 328.96,
Found 328.97.
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(Z2)-1-(3-1odoprop-1-en-1-yl)-3-(trifluoromethyl)benzene, 1j: A light yellow oil, TLC
R;y=0.75 (Hexane/EtOAc = 30:1, v/v), 91% yield, 'H NMR (500 MHz, CDCls): & 7.62—
7.50 (m, 4H, ArH), 6.45 (d, J=11.5 Hz, 1H, ArCH=), 6.12 (dt, J; = 11.5 Hz and J, = 9.0
Hz, 1H, =CHCH,), 4.03 (dd, J, = 9.0 Hz and ., = 1.0 Hz, 2H, CH,I); C NMR (100
MHz, CDCl;): 6 136.4 (1C, ArC), 131.4 (1C, ArC), 131.0 (q, J = 32.1 Hz, 1C, ArC),
130.2 (1C, ArCH=), 130.1 (1C, ArC), 129.0 (1C, =CHCH»), 125.3 (q, J = 3.8 Hz, 1C,
ArC), 124.0 (q, J =271 Hz, 1C, CF3), 124.1 (q, J = 3.8 Hz, 1C, ArC), 1.1 (1C, CH,I). IR
(neat): 3022, 1330, 1166, 1126, 1074, 907, 808, 703 cm™'. APCI-MS calcd for [CoHoF],
M + H]+: 312.97, Found 312.99.

ROA

I

(£)-1-(3-Iodoprop-1-en-1-yl)-3-methylbenzene, 1k: A light yellow oil, TLC Ry= 0.70
(Hexane/EtOAc = 100:0, v/v), 86% yield, "H NMR (500 MHz, CDCls): § 7.30 (t, J="7.5
Hz, 1H, ArH), 7.21-7.14 (m, 2H, ArH), 7.11 (d, J = 7.5 Hz, 1H, ArH), 6.42 (d, J=11.0
Hz, 1H, ArCH=), 6.00 (dt, J; = 11.0 Hz and J, = 9.0 Hz, 1H, =CHCH>), 4.11 (d, J=9.0
Hz, 2H, CH,I), 2.39 (s, 3H, CH;); °C NMR (100 MHz, CDCls): & 138.1 (1C, ArC),
135.7 (1C, ArC), 132.0 (1C, ArCH=), 129.3 (1C, =CHCH,), 128.4 (1C, ArC), 128.3 (1C,
ArC), 128.2 (1C, ArC), 125.5 (1C, ArC), 21.5 (1C, CH3), 2.9 (1C, CH,l). IR (neat): 3016,
2918, 1602, 1487, 1149, 913, 798, 755, 699 cm™. APCI-MS calcd for [C1oH I, M + H]+:
259.00, Found 259.00.

Cl

(£)-1-Chloro-2-(3-iodoprop-1-en-1-yl)benzene, 11: A light yellow oil, TLC Ry = 0.65
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(Hexane/EtOAc = 100:0, v/v), 82% yield, '"H NMR (500 MHz, CDCls): & 7.53-7.48 (m,
1H, ArH), 7.45-7.39 (m, 1H, ArH), 7.33 (t, J = 7.5 Hz, 1H, ArH), 7.28-7.22 (m, 1H,
ArH), 6.53 (d, J = 11.0 Hz, 1H, ArCH=), 6.14 (dt, J; = 11.5 Hz and J, = 9.0 Hz, 1H,
=CHCHb,), 3.97 (d, J = 9.0 Hz, 2H, CH,I); °C NMR (100 MHz, CDCl;): & 133.9 (1C,
ArC), 129.7 (1C, ArC), 129.6 (1C, ArCH=), 129.0 (1C, =CHCH,), 128.9 (1C, ArC),
128.8 (2C, ArC), 126.6 (1C, ArC), 1.8 (1C, CHyI). IR (neat): 3023, 1589, 1469, 1435,
1147, 1050, 1036, 810, 746, 730 cm™. APCI-MS calcd for [CoHsCII, M + H]+: 278.94,
Found 278.95.

Br

|

(£)-1-Bomo-2-(3-iodoprop-1-en-1-yl)benzene, 1m: A light yellow oil, TLC Ry = 0.55
(Hexane/EtOAc = 100:0, v/v), 78% yield, "H NMR (500 MHz, CDCl5): 6 7.61 (dd, J; =
8.0 Hz and J, = 1.0 Hz, 1H, ArH), 7.49 (dd, J, = 8.0 Hz and J, = 1.0 Hz, 1H, ArH), 7.37
(td, J1 = 7.5 Hz and J, = 0.5 Hz, 1H, ArH), 7.17 (td, J; = 8.0 Hz and J, = 2.0 Hz, 1H,
ArH), 6.47 (d, J = 11.0 Hz, 1H, ArCH=), 6.12 (dt, J; = 11.0 Hz and J> = 9.0 Hz, 1H,
=CHCH,), 3.95 (dd, J; = 9.0 Hz and J, = 1.0 Hz, 2H, CH.I); °C NMR (100 MHz,
CDCl): 6 135.7 (1C, ArC), 132.9 (1C, ArCH=), 131.0 (1C, =CHCH>), 129.4 (1C, ArC),
129.0 (2C, ArC), 127.2 (1C, ArC), 124.2 (1C, ArC), 1.7 (1C, CHal). IR (neat): 3052,
3021, 1589, 1466, 1433, 1148, 1025, 808, 765, 746, 723, 666 cm™. APCI-MS calcd for
[CoHoBrI, M + H]+: 322.89, Found 322.88.

Oé\/l
(2-Iodoethylidene)cyclopentane, 1t: A yellow oil, TLC Ry = 0.60 (Hexane/EtOAc =

100:0, v/v), 74% yield, "H NMR (500 MHz, CDCls): § 5.67-5.57 (m, 1H, =CH), 3.93 (d,

J=9.0 Hz, 2H, CHal), 2.26 (t, J = 7.5 Hz, 2H, CH,), 2.20 (t, J = 7.5 Hz, 2H, CH,), 1.76—
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1.68 (m, 2H, CH,), 1.65-1.58 (m, 2H, CH,); *C NMR (100 MHz, CDCl;): & 151.1 (1C,
=C), 117.6 (1C, =CH), 34.1 (1C, CHy), 28.3 (1C, CH,), 26.2 (1C, CH,), 26.0 (1C, CH,),
6.2 (1C, CHal). IR (neat): 2956, 2867, 1657, 1429, 1142, 854, 668 cm™. APCI-MS calcd
for [C7H oI, M + H]+: 223.00, Found 223.00.

o~

(2-Iodoethylidene)cycloheptane, 1v: A light yellow oil, TLC Ry= 0.80 (Hexane/EtOAc
= 100:0, v/v), 90% yield, "H NMR (500 MHz, CDCl3): & 5.53 (t, J = 9.0 Hz, 1H, CH=),
3.93 (d, J = 8.5 Hz, 2H, CH,I), 2.28 (t, J = 6.0 Hz, 1H, CH,), 2.20 (t, J = 6.0 Hz, 1H,
CH,), 1.68-1.61 (m, 2H, CH,), 1.57-1.46 (m, 6H, 3CH,); °C NMR (100 MHz, CDCl5):
§ 148.7 (1C, C=), 122.0 (1C, =CH), 37.8 (1C, CHy), 29.8 (1C, CH,), 29.6 (1C, CH,), 29.1
(1C, CHy), 28.6 (1C, CHy), 26.0 (1C, CH,), 4.4 (1C, CHI). IR (neat): 2923, 2850, 1632,
1451, 1441, 1142, 955, 833 cm™. APCI-MS calcd for [CoH,¢ls, M + H]+: 251.03, Found
251.03.

-

4-(2-Iodoethylidene)tetrahydro-2H-pyran, 1w: A light yellow oil, TLC Ry = 0.40
(Hexane/EtOAc = 10:1, v/v), 82% yield, "H NMR (400 MHz, CDCl;): & 5.58 (t, J = 9.2
Hz, 1H, =CH), 3.91 (d, J = 8.4 Hz, 2H, CH,l), 3.70-3.62 (m, 4H, 2CH,0), 2.31-2.25 (m,
2H, CH,), 2.24-2.18 (m, 2H, CH,); °C NMR (100 MHz, CDCl3): & 140.5 (1C, C=),
120.6 (1C, =CH), 68.9 (1C, CH,0), 67.6 (1C, CH,0), 36.6 (1C, CH»), 29.3 (1C, CH,),
1.3 (1C, CH,I). IR (neat): 2958, 2846, 1656, 1230, 1146, 1098, 986, 852, 831, 660 cm™".
APCI-MS calcd for [C;H 210, M + H]+: 238.99, Found 238.99.
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tert-Butyl 4-(2-iodoethylidene)piperidine-1-carboxylate, 1x: A light yellow oil, TLC
Rf = 0.40 (Hexane/EtOAc = 4:1, v/v), 82% yield, '"H NMR (400 MHz, CDCl;): & 5.62 (t,
J=28.5Hz, 1H, =CH), 3.91 (d, J = 8.5 Hz, 2H, CH,I), 3.48-3.36 (m, 4H, 2CH,N), 2.28—
2.12 (m, 4H, 2CH,), 1.46 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl;): & 154.6 (1C,
C=0), 141.3 (1C, C=), 121.3 (1C, =CH), 79.7 (1C, OC(CHz3)3), 35.6 (2C, 2CH,N), 28.4
(3C, OC(CHs)3), 28.0 (2C, 2CH,), 1.2 (1C, CHyl). IR (neat): 2975, 2935, 1694, 1422,
1365, 1234, 1169, 1117, 984, 864, 769 cm™. APCI-MS calcd for [C1,H2,INO,, M + H]+:
338.06, Found 338.06.

4. Typical Procedure for Enantioselective [2,3]-Rearrangements

R3 N 5 mol% Cu(MeCN),PFg RS |
2
6 mol% (S,S)-L7
1
RWz\/' + Kco B > )\{'\coztsu
R2 2B DCM, -20 °C R? “R?
1 2b 5
( )
Me. Me

o

g,

R (s5)-L7 R
\. J

An 8 mL reaction vial was charged with [Cu(MeCN)4]PFs (7.4 mg, 0.02 mmol) and
(5,5)-L7 (7.2 mg, 0.024 mmol). The vial was then evacuated and refilled with Argon.
After dry CH,Cl, (4 mL) was added, the mixture was stirred at 23 °C for 2 h. Then the
catalyst solution was cooled to —20 °C, followed by addition of allylic iodide (1, 0.4
mmol) and 2b (0.42 mmol) in sequence. The mixture was stirred at —20 °C until the

reaction was complete (monitored by TLC, about 6 h). The reaction was then
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concentrated and purified by flash column chromatography on silica gel (Hexane/EtOAc

=30:1) to afford [2,3]-rearrangement products.

5. Characterization Data for [2,3]-Rearrangement Products

/\/'\cozfsu

g

(+)-tert-Butyl (2R, 3S)-2-iodo-3-phenylpent-4-enoate, Sa: Colorless semi-oil, TLC Ry=
0.58 (Hexane/EtOAc = 30:1, v/v), 82% yield, regioisomers ratio > 95:5, anti / syn > 95 :
5, 96% ee. HPLC conditions: Chiralcel OJ-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 95:5, 0.5 mL/min, 220 nm UV detecter, fg= 8.91 min (minor) and
fr= 9.30 min (major). [a]p> +31.0 (¢ 0.40, CH.CL). '"H NMR (500 MHz, CDCl;): &
7.32-7.27 (m, 2H, ArH), 7.24-7.20 (m, 1H, ArH), 7.20-7.16 (m, 2H, ArH), 6.02-5.92 (m,
1H, =CH), 5.18 (d, J = 10.5 Hz, 1H, 1/2(=CH>)), 5.12 (d, J = 17.0 Hz, 1H, 1/2(=CHa,)),
448 (d,J=11.5 Hz, 1H, CHI), 3.84 (dd, J; = 11.5 Hz and J, = 8.5 Hz, 1H, ArCH), 1.19
(s, 9H, C(CH3)3); °C NMR (100 MHz, CDCls): & 168.9 (1C, C=0), 139.6 (1C, ArC),
139.0 (1C, =CH), 128.6 (2C, ArC), 127.9 (2C, ArC), 127.3 (1C, ArC), 117.8 (1C, =CH,),
81.9 (1C, OC(CHs)3), 54.6 (1C, ArCH), 29.1 (1C, CHI), 27.2 (3C, OC(CHj3)3). IR (neat):
2977, 1728, 1368, 1272, 1155, 918, 847, 699 cm™'. APCI-MS calcd for [CsHzI0,, M +
H]": 359.05, Found 359.05.
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(H)-tert-Butyl (2R, 35)-3-(|1,1'-biphenyl]-4-yl)-2-iodopent-4-enoate, Sb: Colorless
semi-oil, TLC Ry = 0.40 (Hexane/EtOAc = 30:1, v/v), 78% yield, regioisomers ratio >
95:5, anti / syn = 88 : 12, 95% ee. HPLC conditions: Chiralcel OJ-H column (25 cm X
0.46 cm ID), hexane/2-propanol = 95:5, 0.5 mL/min, 254 nm UV detecter, tg= 13.71 min
(major) and fz= 16.82 min (minor). [a]p> +32.0 (¢ 0.40, CH,Cl,). 'H NMR (500 MHz,
CDCl): & 7.58-7.50 (m, 4H, ArH), 7.46-7.40 (m, 2H, ArH), 7.37-7.32 (m, 1H, ArH),
7.27 (d, J = 8.5 Hz, 2H, ArH), 6.06-5.94 (m, 1H, =CH), 5.22 (d, J = 10.0 Hz, 1H,
1/2(=CH»)), 5.17 (d, J = 16.5 Hz, 1H, 1/2(=CH,)), 4.51 (d, J = 11.5 Hz, 1H, CHI), 3.90
(dd, J; = 11.5 Hz and J, = 8.5 Hz, 1H, ArCH), 1.21 (s, 9H, C(CH3);); °C NMR (100
MHz, CDCl3): 6 169.0 (1C, C=0), 140.6 (1C, ArC), 140.2 (1C, ArC), 138.9 (1C, =CH),
138.7 (1C, ArC), 128.8 (2C, ArC), 128.3 (2C, ArC), 127.3 (1C, ArC), 127.2 (2C, ArC),
127.0 (2C, ArC), 117.9 (1C, =CH»), 82.0 (1C, OC(CH3)3), 54.2 (1C, ArCH), 29.0 (1C,
CHI), 27.3 (3C, OC(CHs)3). IR (neat): 2977, 2928, 1728, 1486, 1368, 1272, 1156, 919,
840, 763, 697 cm™'. APCI-MS calcd for [CyH2410,, M + H]": 435.08, Found 435.08.

|
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(H)-tert-Butyl (2R, 3S)-2-iodo-3-(naphthalen-1-yl)pent-4-enoate, Sc: Colorless
semi-oil, TLC Ry = 0.50 (Hexane/EtOAc = 30:1, v/v), 93% yield, regioisomers ratio >
95:5, anti / syn > 95 : 5, 90% ee (ee value was determined by derivatization to compound

6¢). [a]p>* +7.2 (¢ 0.50, CH,CLy). 'H NMR (500 MHz, CD;CN): & 8.26 (d, J= 8.5 Hz, 1H,
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ArH), 7.92 (d, J = 8.5 Hz, 1H, ArH), 7.81 (d, J = 7.5 Hz, 1H, ArH), 7.62-7.52 (m, 2H,
ArH), 7.52-7.45 (m, 2H, ArH), 6.11-6.00 (m, 1H, =CH), 5.27-5.21 (m, 1H, 1/2(=CH,)),
5.18-5.13 (m, 1H, 1/2(=CH,)), 4.93 (d, J = 11.5 Hz, 1H, CHI), 4.75 (dd, J; = 11.5 Hz and
J» = 9.0 Hz, 1H, ArCH), 0.95 (s, 9H, C(CHs)3); >C NMR (100 MHz, CDsCN): & 170.0
(1C, C=0), 140.0 (1C, =CH), 137.9 (1C, ArC), 134.9 (1C, ArC), 131.9 (1C, ArC), 129.7
(1C, ArC), 128.6 (1C, ArC), 127.3 (1C, ArC), 126.9 (1C, ArC), 126.3 (1C, ArC), 124.8
(1C, ArC), 124.4 (1C, ArC), 118.2 (1C, =CH,), 82.3 (1C, OC(CHs)3), 49.9 (1C, ArCH),
30.2 (1C, CHI), 27.2 (3C, OC(CHs)s). IR (neat): 2978, 2931, 1726, 1368, 1278, 1156,
920, 842, 779 em™'. APCI-MS calcd for [C1oH210,, M + H]': 409.07, Found 409.07.

/\)\cozfsu

4

(H)-tert-Butyl (2R, 35)-2-iodo-3-(naphthalen-2-yl)pent-4-enoate, Sd: Colorless
semi-oil, TLC Ry = 0.55 (Hexane/EtOAc = 30:1, v/v), 77% yield, regioisomers ratio >
95:5, anti / syn =93 : 7, 96% ee (ee value was determined by derivatization to compound
6d). [a]p** +45.0 (¢ 0.60, CH,CL). '"H NMR (500 MHz, CDCL): & 7.82-7.76 (m, 3H,
ArH), 7.66 (s, 1H, ArH), 7.49-7.43 (m, 2H, ArH), 7.33 (dd, J; = 8.5 Hz and J, = 1.5 Hz,
1H, ArH), 6.12-6.02 (m, 1H, =CH), 5.23 (d, J = 10.0 Hz, 1H, 1/2(=CH,)), 5.17 (d, J =
17.0 Hz, 1H, 1/2(=CH»)), 4.62 (d, J = 11.5 Hz, 1H, CHI), 4.04 (dd, J, = 11.5 Hz and J, =
8.5 Hz, 1H, ArCH), 1.14 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCL;): & 168.9 (1C,
CO,C(CHs3)3), 139.0 (1C, CH=), 137.1 (1C, ArC), 133.3 (1C, ArC), 132.5 (1C, ArC),
128.3 (1C, ArC), 127.7 (1C, ArC), 127.6 (1C, ArC), 126.7 (1C, ArC), 126.2 (1C, ArC),
125.9 (1C, ArC), 125.8 (1C, ArC), 118.0 (1C, =CHa»), 81.9 (1C, OC(CHzs)3), 54.4 (1C,
ArCH), 29.1 (1C, CHI), 27.2 (3C, OC(CHj3)3). IR (neat): 2978, 2932, 1728, 1369, 1276,

1155, 922, 843, 818, 745, 616 cm™. APCI-MS caled for [C1oHxI0,, M + H]': 409.07,
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Found 409.07.
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(0] Me
(+)-tert-Butyl (2R, 35)-3-(4-acetylphenyl)-2-iodopent-4-enoate, Se: Colorless semi-oil,

TLC Ry = 0.40 (Hexane/EtOAc = 1:1, v/v), 75% yield, regioisomers ratio > 95:5, anti /
syn =92 : 8, 96% ee. HPLC conditions: Chiralcel AD-H column (25 cm % 0.46 cm ID),
hexane/2-propanol = 95:5, 0.5 mL/min, 254 nm UV detecter, tg= 16.70 min (major) and
fr= 21.45 min (minor). [a]p> +34.0 (¢ 0.60, CH,CL,). '"H NMR (500 MHz, CDCL): &
7.90 (d, J = 8.0 Hz, 2H, ArH), 7.30 (d, J = 8.0 Hz, 2H, ArH), 6.00-5.87 (m, 1H, =CH),
5.21 (d, J=10.0 Hz, 1H, 1/2(=CH,)), 5.12 (d, J = 17.0 Hz, 1H, 1/2(=CH,)), 4.50 (d, J =
11.5 Hz, 1H, CHI), 3.92 (dd, J; = 11.5 Hz and J, = 9.0 Hz, 1H, ArCH), 2.58 (s, 3H,
COCHj3), 1.20 (s, 9H, C(CH3)3). °C NMR (100 MHz, CDCls): 8 197.6 (1C, COCH3),
168.8 (1C, CO,C(CHj3)3), 145.2 (1C, ArC), 138.3 (1C, =CH), 136.1 (1C, ArC), 128.7 (2C,
ArC), 128.1 (2C, ArC), 118.5 (1C, =CHa), 82.2 (1C, OC(CHs)3), 54.4 (1C, ArCH), 28.1
(1C, CHI), 27.3 (3C, OC(CHj3)3), 26.6 (1C, COCH3). IR (neat): 2978, 2928, 1727, 1684,
1368, 1268, 1157, 958, 839 cm™'. APCI-MS caled for [Ci7HxIOs, M + H]+: 401.06,
Found 401.06.
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C02M9
(+)-Methyl 4-((3S, 4R)-5-(tert-butoxy)-4-iodo-5-oxopent-1-en-3-yl)benzoate, 5f:
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Colorless semi-oil, TLC Ry= 0.40 (Hexane/EtOAc = 10:1, v/v), 75% yield, regioisomers
ratio = 93:7, anti / syn = 94 : 6, 93% ee. HPLC conditions: Chiralcel OJ-H column (25
cm % 0.46 cm ID), hexane/2-propanol = 97:3, 0.5 mL/min, 220 nm UV detecter, tr=
15.41 min (major) and tzg= 16.77 min (minor). [a]p> +18.7 (¢ 0.60, CH,CL,). '"H NMR
(500 MHz, CDCls): 6 7.98 (d, J = 8.5 Hz, 2H, ArH), 7.27 (d, J = 8.5 Hz, 2H, ArH), 6.00—
5.90 (m, 1H, =CH), 5.21 (d, J = 10.0 Hz, 1H, 1/2(=CH»)), 5.11 (d, J = 17.0 Hz, 1H,
1/2(=CHy)), 4.49 (d, J = 11.5 Hz, 1H, CHI), 3.91-3.88 (m, 4H, ArCH & OCH3), 1.19 (s,
9H, C(CHs)3); °C NMR (100 MHz, CDCl;): & 168.7 (1C, CO,C(CH3)3), 166.7 (1C,
CO,CH3), 144.9 (1C, ArC), 138.3 (1C, CH=), 129.9 (2C, ArC), 129.1 (1C, ArC), 127.9
(2C, ArC), 118.5 (1C, =CH»), 82.2 (1C, OC(CHs)3), 54.4 (1C, ArCH), 52.1 (1C, OCH3),
28.1 (1C, CHI), 27.3 (3C, OC(CHs)3). IR (neat): 2978, 2949, 1724, 1608, 1435, 1369,
1280, 1157, 1114, 766, 709 cm™. APCI-MS caled for [C17HI04, M + H]': 417.06,
Found 417.06.

|
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07 “NMe,
(+)-tert-Butyl (2R, 3S5)-3-(4-(dimethylcarbamoyl)phenyl)-2-iodopent-4-enoate, 5g:
Colorless semi-oil, TLC Ry = 0.40 (Hexane/EtOAc = 1:2, v/v), 63% yield, regioisomers
ratio > 95:5, anti / syn = 94 : 6, 94% ee. HPLC conditions: Chiralcel OJ-H column (25
cm % 0.46 cm ID), hexane/2-propanol = 94:6, 0.5 mL/min, 220 nm UV detecter, tr=
21.10 min (major) and fz= 22.95 min (minor). [a]p> +32.7 (¢ 0.30, CH.CLy). '"H NMR
(500 MHz, CDCls): 6 7.37 (d, J = 8.0 Hz, 2H, ArH), 7.23 (d, J = 8.0 Hz, 2H, ArH), 6.00—
5.88 (m, 1H, =CH), 5.19 (d, J = 10.0 Hz, 1H, 1/2(=CH»)), 5.11 (d, J = 17.0 Hz, 1H,
1/2(=CHy)), 4.47 (d, J = 11.5 Hz, 1H, CHI), 3.87 (dd, J, = 11.5 Hz and J, = 8.0 Hz, 1H,

ArCH), 3.09 (s, 3H, NCH;), 2.93 (s, 3H, NCH3), 1.21 (s, 9H, C(CHs)s). °C NMR (100
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MHz, CDCls): § 171.1 (1C, CON(CHs),), 168.9 (1C, CO,C(CHa)s), 141.2 (1C, ArC),
138.6 (1C, =CH), 135.3 (1C, ArC), 127.9 (2C, ArC), 127.5 (2C, ArC), 118.2 (1C, =CH,),
82.1 (1C, OC(CHs)s), 54.2 (1C, ArCH), 39.5 (1C, NCH3), 35.3 (1C, NCH3), 28.5 (1C,
CHI), 27.3 (3C, OC(CHs)s). IR (neat): 2978, 1727, 1634, 1393, 1270, 1157, 1081, 856
em™'. APCI-MS caled for [CsHsINOs, M + H]+: 430.09, Found 430.09.

|
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F
(+)-tert-Butyl (2R, 35)-3-(4-fluorophenyl)-2-iodopent-4-enoate, Sh: Colorless semi-oil,
TLC Ry= 0.55 (Hexane/EtOAc = 30:1, v/v), 82% yield, regioisomers ratio = 94:6, anti /
syn =93 : 7, 93% ee (ec value was determined by transformation to 6h). [a]p> +14.0 (c
0.40, CH,Cly). 'H NMR (500 MHz, CDCl3): & 7.19-7.12 (m, 2H, ArH), 7.02-6.95 (m,
2H, ArH), 6.00-5.90 (m, 1H, =CH), 5.19 (d, J = 10.5 Hz, 1H, 1/2(=CH2)), 5.09 (d, J =
17.0 Hz, 1H, 1/2(=CH2)), 4.41 (d, J=11.5 Hz, 1H, CHI), 3.84 (dd, J; = 11.5 Hz and J, =
8.5 Hz, 1H, ArCH), 1.22 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCL;): & 168.9 (1C,
C=0), 161.9 (d, J = 244.9 Hz, 1C, C-F), 138.8 (1C, ArC), 1353 (d, J = 3.3 Hz, 1C,
=CH), 129.5 (d, /= 7.9 Hz, 2C, ArC), 118.0 (2C, ArC), 115.5 (d, J = 21.3 Hz, 1C, =CH,),
82.0 (1C, OC(CHs3)3), 53.6 (1C, ArCH), 28.7 (1C, CHI), 27.3 (3C, OC(CHj3)3). IR (neat):
2978, 2931, 1726, 1602, 1508, 1368, 1259, 1229, 1157, 1124, 834, 784 cm™'. APCI-MS
calcd for [CsH 9oFIO,, M + H]": 377.04, Found 377.04.
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(+)-tert-Butyl (2R, 3S5)-2-iodo-3-(4-(trifluoromethoxy)phenyl)pent-4-enoate, Si:
Colorless semi-oil, TLC Ry= 0.65 (Hexane/EtOAc = 30:1, v/v), 78% yield, regioisomers
ratio > 95:5, anti / syn =92 : 8, 93% ee (ee value was determined by transformation to 6i).
[a]p® +21.5 (¢ 0.40, CH,CL). 'H NMR (500 MHz, CDCLs): 8 7.25-7.21 (m, 2H, ArH),
7.18-7.13 (m, 2H, ArH), 6.00-5.90 (m, 1H, =CH), 5.21 (d, J = 10.0 Hz, 1H, 1/2(=CH.)),
5.12 (d,J=17.0 Hz, 1H, 1/2(=CH,)), 4.42 (d, /= 11.5 Hz, 1H, CHI), 3.87 (dd, J; = 11.5
Hz and J, = 8.5 Hz, 1H, ArCH), 1.19 (s, 9H, C(CHs)3). >C NMR (100 MHz, CDCL): &
168.8 (1C, C=0), 148.3 (q, J = 2.1 Hz, 1C, ArC), 138.4 (1C, ArC), 138.3 (1C, =CH),
129.3 (2C, ArC), 121.2 (2C, ArC), 120.4 (q, J = 256 Hz, 1C, CF3), 118.3 (1C, =CH,),
82.2 (1C, OC(CHs3)3), 53.8 (1C, ArCH), 28.3 (1C, CHI), 27.2 (3C, OC(CHj3)3). IR (neat):
2981, 2934, 1728, 1508, 1370, 1264, 1222, 1163, 1125, 922, 846 cm™'. APCI-MS calcd
for [C16H9F3103, M + H]+: 443.03, Found 443.03.

|
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(+)-tert-Butyl (2R, 3S5)-2-iodo-3-(3-(trifluoromethyl)phenyl)pent-4-enoate, 5j:
Colorless semi-oil, TLC Ry= 0.50 (Hexane/EtOAc = 30:1, v/v), 72% yield, regioisomers
ratio > 95:5, anti / syn =94 : 6, 97% ee (ee value was determined by transformation to 6j).
[a]p> +21.0 (¢ 0.40, CH,CL). 'H NMR (500 MHz, CDCL): 8 7.52-7.48 (m, 1H, ArH),
7.46—7.37 (m, 3H, ArH), 6.03-5.91 (m, 1H, =CH), 5.24 (d, J = 10.5 Hz, 1H, 1/2(=CH,)),

5.14 (d, J = 16.5 Hz, 1H, 1/2(=CH,)), 4.47 (d, J = 11.5 Hz, 1H, CHI), 3.92 (dd, J; = 11.0
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Hz and J, = 8.5 Hz, 1H, ArCH), 1.19 (s, 9H, C(CHs)3). >C NMR (100 MHz, CDCL): &
168.7 (1C, C=0), 140.7 (1C, ArC), 138.1 (1C, =CH), 131.3 (1C, ArC), 130.9 (q, J=32.3
Hz, 1C, ArC), 129.1 (1C, ArC), 124.8 (q, J=3.7 Hz, 1C, ArC), 124.2 (q, J=3.8 Hz, 1C,
ArC), 123.9 (q, J = 271 Hz, 1C, CF3), 118.7 (1C, =CH,), 82.3 (1C, OC(CHs)3), 54.2 (1C,
ArCH), 28.0 (1C, CHI), 27.2 (3C, OC(CHs)3). IR (neat): 2981, 2933, 1727, 1370, 1330,
1274, 1164, 1128, 1074, 704 cm™. APCI-MS calcd for [C1sH 9F510,, M + H]+: 427.04,
Found 427.04.
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(+)-tert-Butyl (2R, 3S)-2-iodo-3-(m-tolyl)pent-4-enoate, Sk: Colorless oil, TLC Ry =
0.65 (Hexane/EtOAc = 30:1, v/v), 87% yield, regioisomers ratio > 95:5, anti / syn = 95 :
5, 94% ee (ee value was determined by transformation to 6k). [a]p> +30.0 (¢ 0.50,
CH,Cl,). '"H NMR (500 MHz, CDCls): § 7.18 (t, J = 7.5 Hz, 1H, ArH), 7.03 (d, J = 7.5
Hz, 1H, ArH), 7.00-6.96 (m, 2H, ArH), 6.00-5.90 (m, 1H, =CH), 5.17 (d, J = 10.0 Hz,
1H, 1/2(=CHy)), 5.12 (d, J = 17.0 Hz, 1H, 1/2(=CH»)), 4.46 (d, J = 11.5 Hz, 1H, CHI),
3.80(dd,Ji=11.5Hzand /,=9 .0 Hz, 1H, ArCH), 2.31 (s, 3H, CHs), 1.20 (s, 9H,
C(CH;)3). >C NMR (100 MHz, CDCls): & 168.9 (1C, C=0), 139.5 (1C, ArC), 139.1 (1C,
ArC), 138.2 (1C, =CH), 128.7 (1C, ArC), 128.5 (1C, ArC), 128.0 (1C, ArC), 124.7 (1C,
ArC), 117.6 (1C, =CH,), 81.8 (1C, OC(CH3)3), 54.6 (1C, ArCH), 29.3 (1C, CHI), 27.3
(3C, OC(CHs3)3), 21.4 (1C, CHj3). IR (neat): 2978, 2929, 1729, 1368, 1274, 1154, 1122,
920, 844, 769, 704 c¢cm™. APCI-MS calcd for [Ci6H2210,, M + H]+: 373.07, Found
373.07.
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(+)-tert-Butyl (2R, 35)-3-(2-chlorophenyl)-2-iodopent-4-enoate, 51: Colorless oil, TLC
R;=0.60 (Hexane/EtOAc = 30:1, v/v), 64% yield, regioisomers ratio = 88:12, anti / syn >
95 : 5, 95% ee (ee value was determined by transformation to 61). [a]p>> +26.0 (¢ 0.40,
CH,Cl,). "H NMR (500 MHz, CDCLs): & 7.36 (t, J = 7.5 Hz, 1H, ArH), 7.26-7.14 (m, 3H,
ArH), 5.97-5.86 (m, 1H, =CH), 5.23-5.11 (m, 2H, =CH>), 4.63 (d, J = 11.5 Hz, 1H, CHI),
4.47-4.37 (m, 1H, ArCH), 1.20 (s, 9H, C(CH3)3). °C NMR (100 MHz, CDCls): & 168.7
(1C, C=0), 137.5 (1C, ArC), 137.3 (1C, =CH), 133.7 (1C, ArC), 130.0 (1C, ArC), 128.3
(1C, ArC), 127.9 (1C, ArC), 127.0 (1C, ArC), 118.5 (1C, =CH,), 82.1 (1C, OC(CHs)3),
50.4 (1C, ArCH), 28.0 (1C, CHI), 27.2 (3C, OC(CHs)3). IR (neat): 2980, 1728, 1474,
1369, 1276, 1158, 1035,924, 847, 754 cm™'. APCI-MS calcd for [CsH;9CIIO,, M + H]+:
393.01, Found 393.01.
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(+)-tert-Butyl (2R, 3S5)-3-(2-bromophenyl)-2-iodopent-4-enoate, Sm: Colorless oil,
TLC Ry=0.55 (Hexane/EtOAc = 30:1, v/v), 56% yield, regioisomers ratio = 82:18, anti /
syn > 95 : 5, 95% ee (ee value was determined by transformation to 6m). [a]p> +22.5 (¢
0.40, CH,Cl,). '"H NMR (500 MHz, CDCl3): § 7.56 (dd, J; = 8.0 Hz and J, = 1.0 Hz, 1H,
ArH), 7.20-7.26 (m, 1H, ArH), 7.18 (dd, J; = 8.0 Hz and J, = 1.5 Hz, 1H, ArH), 7.11-
7.05 (m, 1H, ArH), 5.94-5.82 (m, 1H, =CH), 5.23-5.13 (m, 2H, =CH>), 4.62 (d, J=11.5
Hz, 1H, CHI), 4.46-4.36 (m, 1H, ArCH), 1.20 (s, 9H, C(CHs)3). °C NMR (100 MHz,
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CDCly): § 168.6 (1C, C=0), 139.1 (1C, ArC), 137.2 (1C, =CH), 133.3 (1C, ArC), 128.5
(1C, ArC), 127.8 (1C, ArC), 127.6 (1C, ArC), 124.5 (1C, ArC), 118.5 (1C, =CHy), 82.1
(1C, OC(CHs)s), 52.7 (1C, ArCH), 28.1 (1C, CHI), 27.2 (3C, OC(CHs)s). IR (neat): 2979,
1726, 1470, 1369, 1277, 1157, 1024, 924, 846, 753 cm’. APCI-MS caled for
[C15H;oBrIO,, M + HI+: 436.96, Found 436.96.

/\)\coztsu

N
Me

(+)-tert-Butyl (2R, 3R)-3-ethyl-2-iodopent-4-enoate, Sn: Colorless semi-oil, TLC Ry =
0.70 (Hexane/EtOAc = 30:1, v/v), 72% yield, regioisomers ratio = >95 : 5, anti / syn =
94 : 6, 93% ee (ee value was determined by transformation to compound 6n). [a]p**
+21.6 (c 0.50, CH,Cl,). '"H NMR (500 MHz, CDCls): & 5.51-5.43 (m, 1H, CH=), 5.18
(dd, J1 =10.0 Hz and J, = 1.5 Hz, 1H, 1/2(=CH,)), 5.09 (dq, J; = 17.0 Hz and J, = 1.0 Hz,
1H, 1/2(=CH»)), 4.14 (d, J=9.0 Hz, 1H, CHI), 2.32 (qd, J; = 9.0 Hz and J, = 4.0 Hz, 1H,
CH), 1.57-1.51 (m, 1H, 1/2CH,), 1.46 (s, 9H, C(CH3)3), 1.35-1.28 (m, 1H, 1/2CH>), 0.90
(d, J = 7.5 Hz, 1H, CHI); °C NMR (100 MHz, CDCls): § 169.5 (1C, C=0), 139.0 (1C,
=CH), 118.0 (1C, =CH»), 82.1 (1C, OC(CH3)3), 49.5 (1C, CH), 31.6 (1C, CHI), 27.6 (3C,
OC(CHz3)3), 25.8 (1C, CHy), 12.0 (1C, CHs). IR (neat): 2971, 2932, 1731, 1369, 1260,
1166, 1128, 919, 804 cm™. APCI-MS calcd for [C;HaIO,, M + H]": 311.05, Found
311.05.

|
/\/Lcozfsu

(+)-tert-Butyl (2R, 3R)-2-iodo-3-vinylnonanoate, So: Colorless semi-oil, TLC Ry= 0.75

(Hexane/EtOAc = 30:1, v/v), 78% yield, regioisomers ratio = >95:5, anti / syn = 93 : 7,
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91% ee (ee value was determined by transformation to compound 60). [a]p>* +21.6 (c
0.50, CH,Cl,). "H NMR (500 MHz, CDCL3): § 5.58-5.41 (m, 1H, CH=), 5.16 (dd, J, =
10.5 Hz and J, = 2.0 Hz, 1H, 1/2(=CH,)), 5.10-5.04 (m, 1H, 1/2(=CHy)), 4.11 (d, J=9.5
Hz, 1H, CHI), 2.45-2.36 (m, 1H, CH), 1.46 (s, 9H, C(CH3)3), 1.37-1.17 (m, 10H, SCH2),
0.86 (¢, J = 7.0 Hz, 3H, CH3); °C NMR (100 MHz, CDCl;): & 169.5 (1C, C=0), 139.3
(1C,=CH), 117.8 (1C, =CH»), 82.0 (1C, OC(CHj3)3), 47.9 (1C, CHI), 32.7 (1C, CH), 31.9
(1C, CHy), 31.6 (1C, CH»), 29.0 (1C, CH,), 27.6 (3C, OC(CH3)3), 27.3 (1C, CH,), 22.6
(1C, CHy), 14.0 (1C, CH3). IR (neat): 2930, 2857, 1731, 1369, 1275, 1160, 1128, 918,
845 cm™'. APCI-MS calcd for [C1sHagI0,, M + H]™: 367.11, Found 367.14.

/\/kcozfsu

Sotss

(+)-tert-Butyl (2R, 3S5)-3-(((tert-butyldimethylsilyl)oxy)methyl)-2-iodopent-4-enoate,
Sp: Colorless semi-oil, TLC Ry = 0.80 (Hexane/EtOAc = 30:1, v/v), 82% yield,
regioisomers ratio = >95:5, anti / syn > 95 : 5, 92% ee (ee value was determined by
transformation to compound 6p). [a]p>* +40.7 (¢ 0.60, CH,Cl,). 'H NMR (500 MHz,
CDCl): 6 5.77-5.68 (m, 1H, =CH), 5.21-5.12 (m, 2H, =CH,), 4.59 (d, J = 7.5 Hz, 1H,
CHI), 3.71-3.67 (m, 1H, 1/2(CH,0)), 3.54-3.49 (m, 1H, 1/2(CH,0)), 2.46-2.39 (m, 1H,
CH), 1.46 (s, 9H, OC(CHzs)3), 0.89 (s, 9H, SiC(CH3)3), 0.05 (s, 3H, SiCH3), 0.04 (s, 3H,
SiCH3); >C NMR (100 MHz, CDCls): § 169.9 (1C, C=0), 133.2 (1C, CH=), 126.5 (1C,
CH=), 81.9 (1C, OC(CHz3)3), 63.2 (1C, OCH,), 38.9 (1C, CHI), 27.6 (3C, OC(CHs)3),
25.9 (3C, SiC(CHs)3), 22.1 (1C, CHy), 18.4 (1C, SiC(CH3)3), —5.2 (2C, Si(CHs),). IR
(neat): 2956, 2930, 2858, 1729, 1472, 1369, 1257, 1164, 1104, 837, 777 cm™'. APCI-MS
calcd for [C1¢H3,10,Si, M + H]": 427.11, Found 427.12.
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/\/kcozfsu

ci

(+)-tert-Butyl (2R, 3S)-3-(chloromethyl)-2-iodopent-4-enoate, 5q: Colorless semi-oil,
TLC Ry= 0.80 (Hexane/EtOAc = 30:1, v/v), 66% yield, regioisomers ratio = >95:5, anti /
syn > 95 :5,92% ee (ee value was determined by transformation to compound 7q). [o]p>*
+21.0 (¢ 0.40, CH,Cly). "H NMR (500 MHz, CDCls): § 5.78-5.70 (m, 1H, =CH), 5.30 (d,
J =10.5 Hz, 1H, 1/2(=CHy)), 5.28-5.22 (m, 1H, 1/2(=CH,)), 4.60 (d, J = 7.0 Hz, 1H,
CHI), 3.72-3.67 (m, 1H, 1/2(CH,Cl)), 3.61-3.55 (m, 1H, 1/2(CH,Cl)), 2.71-2.64 (m, 1H,
CH), 1.46 (s, 9H, OC(CH3);); °C NMR (100 MHz, CDCl3): & 168.7 (1C, C=0), 136.0
(1C, CH=), 119.5 (1C, =CH,), 82.7 (1C, OC(CH3)3), 48.6 (1C, CH,Cl), 46.5 (1C, CHI),
27.7 (1C, CH), 27.6 (3C, OC(CHs)3). IR (neat): 2980, 2933, 1726, 1370, 1276, 1156, 928,
844, 748 cm™'. APCI-MS caled for [CioH7CIO,, M + H]": 331.00, Found 331.02.

/\)\cozfsu

Ts
\N/

|
Ph

(+)-tert-Butyl (2R,
38)-2-iodo-3-(((4-methyl-N-phenylphenyl)sulfonamido)methyl)pent-4-enoate, Sr:
Colorless semi-oil, TLC Ry = 0.60 (Hexane/EtOAc = 6:1, v/v), 58% yield, regioisomers
ratio > 95 : 5, anti / syn =95 : 5, 87% ee. HPLC conditions: Chiralcel AS-H column (25
cm % 0.46 cm ID), hexane/2-propanol = 95 : 5, 0.8 mL/min, 210 nm UV detecter, tr=
21.65 min (minor) and fz= 27.89 min (major). [a]p> +8.0 (¢ 0.40, CH,Cl,). '"H NMR
(500 MHz, CDCl3): 6 7.43 (d, J = 8.5 Hz, 2H, ArH), 7.32-7.28 (m, 3H, ArH), 7.23 (d, J
= 8.0 Hz, 2H, ArH), 7.04-6.99 (m, 2H, ArH), 5.70-5.60 (m, 1H, =CH), 5.23 (d, J = 10.5
Hz, 1H, 1/2(=CH,)), 5.08 (d, /= 17.0 Hz, 1H, 1/2(=CH,)), 4.43 (d, J = 6.0 Hz, 1H, CHI),
3.80-3.74 (m, 1H, 1/2(CH,N)), 3.63-3.57 (m, 1H, 1/2(CH,N)), 2.42 (s, 3H, ArCH,),

S25



2.40-2.34 (m, 1H, CH), 1.41 (s, 9H, OC(CHs)3); °C NMR (100 MHz, CDCL): & 168.7
(1C, C=0), 143.5 (1C, ArC), 139.0 (1C, ArC), 136.3 (1C, CH=), 134.7 (1C, ArC), 129.4
(2C, ArC), 129.0 (2C, ArC), 128.8 (2C, ArC), 128.0 (1C, ArC), 127.8 (2C, ArC), 119.4
(1C, =CH,), 82.5 (1C, OC(CHs)3), 52.8 (1C, CH,N), 45.9 (1C, CHI), 27.9 (1C, CH), 27.6
(3C, OC(CHs)3), 21.5 (1C, ArCH3). IR (neat): 2980, 2931, 1724, 1596, 1493, 1455, 1368,
1350, 1277, 1163, 1092, 917, 815, 727, 696, 657 cm™'. APCI-MS calcd for [C53HINO,S,
M + H]": 542.09, Found 542.09.

/>g\cozfau

Me" Me
(+)-tert-Butyl (R)-2-iodo-3,3-dimethylpent-4-enoate, Ss: Colorless semi-oil, TLC Ry =

0.75 (Hexane/EtOAc = 30:1, v/v), 82% yield, regioisomers ratio = >95:5, 91% ee (ee
value was determined by transformation to compound 6s). [o]p>* +5.3 (¢ 0.60, CH,CL).
'H NMR (500 MHz, CDCl;): § 5.94 (dd, J, = 17.5 Hz and J, = 10.5 Hz, 1H, CH=), 5.09
(dd, J1 = 10.5 Hz and J> = 1.0 Hz, 1H, 1/2(=CH,)), 5.06 (s, 1H, 1/2(=CH,)), 4.16 (s, 1H,
CHI), 1.44 (s, 9H, C(CHs)3), 1.27 (s, 3H, CH3), 1.24 (s, 3H, CH3); °C NMR (100 MHz,
CDCl): 6 169.1 (1C, C=0), 142.7 (1C, =CH), 113.6 (1C, =CH,), 81.9 (1C, OC(CHs)3),
39.4 (1C, ©), 38.9 (1C, CHI), 27.6 (3C, OC(CH3)3), 25.9 (1C, CHz3), 24.9 (1C, CH3). IR
(neat): 2975, 2930, 1732, 1368, 1257, 1167, 1127, 919, 847 cm™'. APCI-MS calcd for
[C11H20I0,, M + H]™: 311.05, Found 311.05.

~ COZtBU

(+)-tert-Butyl (R)-2-iodo-2-(1-vinylcyclopentyl)acetate, St: Colorless semi-oil, TLC Ry
= (.70 (Hexane/EtOAc = 30:1, v/v), 73% yield, regioisomers ratio = >95:5, 92% ee (ee
value was determined by transformation to compound S11t). [o]p” +19.2 (¢ 0.50,
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CH,CL,). 'H NMR (500 MHz, CDCl;): & 5.95 (dd, J, = 17.5 Hz and J, = 10.5 Hz, 1H,
CH=), 5.16 (d, J = 11.0 Hz, 1H, 1/2(=CH,)), 5.09 (d, J = 17.5 Hz, 1H, 1/2(=CHy)), 4.35
(s, 1H, CHI), 1.94-1.87 (m, 1H, 1/2CH,), 1.81-1.75 (m, 1H, 1/2CH,), 1.74—1.58 (m, 6H,
3CH,), 1.43 (s, 9H, C(CH;)); >C NMR (100 MHz, CDCl;): & 169.1 (1C, C=0), 140.8
(1C, CH=), 114.5 (1C, =CHy), 81.8 (1C, OC(CHs)s), 51.5 (1C, C), 38.2 (1C, CHI), 36.2
(1C, CHy), 36.1 (1C, CHy), 27.6 (3C, OC(CH3)3), 24.1 (1C, CHy), 24.0 (1C, CH,). IR
(neat): 2959, 1731, 1368, 1161, 1120, 917, 849 cm™. APCI-MS calcd for [C 3H10,, M
+H]": 337.07, Found 337.07.

= CO,'Bu

(+)-tert-Butyl (R)-2-iodo-2-(1-vinylcyclohexyl)acetate, Su: Colorless semi-oil, TLC Ry
= 0.80 (Hexane/EtOAc = 30:1, v/v), 72% yield, regioisomers ratio > 95:5, 85% ee (ee
value was determined by transformation to compound S11u). [o]p>* +8.0 (¢ 0.30,
CH,Cl,). '"H NMR (500 MHz, CDCls): & 5.74 (dd, J, = 17.5 Hz and J, = 11.0 Hz, 1H,
CH=), 5.31 (dd, J; = 11.0 Hz and J, = 1.0 Hz, 1H, 1/2(=CH>)), 5.10 (dd, J; = 18.0 Hz and
J>» =1.0 Hz, 1H, 1/2(=CH,)), 4.19 (s, 1H, CHI), 1.70-1.40 (m, 10H, 5CH>), 1.43 (s, 9H,
C(CH3)3); *C NMR (100 MHz, CDCls): § 169.0 (1C, C=0), 140.0 (1C, =CH), 116.9 (1C,
=CH>), 81.8 (1C, OC(CHs)3), 42.0 (1C, C), 41.0 (1C, CHI), 34.0 (1C, CH»), 33.7 (1C,
CHa,), 27.7 (3C, OC(CHjs)3), 25.9 (1C, CH,), 22.5 (1C, CH,), 22.0 (1C, CHy). IR (neat):
2933, 2857, 1732, 1455, 1368, 1152, 1118, 921, 847 cm’. APCI-MS calcd for
[C14H2410,, M + H]": 351.08, Found 351.10.
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~ COZtBU

(+)-tert-Butyl (R)-2-iodo-2-(1-vinylcycloheptyl)acetate, Sv: Colorless semi-oil, TLC Ry
= 0.75 (Hexane/EtOAc = 30:1, v/v), 74% yield, regioisomers ratio = >95:5, 91% ee (ee
value was determined by transformation to compound S11v). [a]p”* +8.8 (¢ 0.50,
CH,Cl,). '"H NMR (500 MHz, CDCls): & 5.95 (dd, J, = 17.5 Hz and .J, = 11.0 Hz, 1H,
CH=), 5.18 (dd, J; = 11.0 Hz and J, = 0.5 Hz, 1H, 1/2(=CH»)), 5.04 (d, J = 17.5 Hz, 1H,
1/2(=CHy)), 4.23 (s, 1H, CHI), 1.91-1.77 (m, 2H, CH»), 1.75-1.67 (m, 2H, CH,), 1.67—
1.54 (m, 4H, 2CH,), 1.50—1.45 (m, 4H, 2CH,), 1.43 (s, 9H, C(CH3);); °C NMR (100
MHz, CDCL): 6 169.1 (1C, C=0), 142.8 (1C, CH=), 114.3 (1C, =CH,), 81.8 (1C,
OC(CHz3)3), 45.0 (1C, C), 40.5 (1C, CHI), 36.3 (1C, CH,), 34.7 (1C, CH>), 29.6 (1C,
CHa»), 29.5 (1C, CH»), 27.6 (3C, OC(CH3)3), 23.2 (1C, CH,), 22.6 (1C, CHy). IR (neat):
2925, 2857, 1731, 1368, 1117, 915, 849 cm™'. APCI-MS calcd for [C15Hy610,, M + H]":
365.10, Found 365.10.

~ COztBu

o
(+)-tert-Butyl (R)-2-iodo-2-(4-vinyltetrahydro-2H-pyran-4-yl)acetate, Sw: Colorless
semi-oil, TLC Ry= 0.35 (Hexane/EtOAc = 10:1, v/v), 75% yield, regioisomers ratio > 95 :
5, 92% ee. HPLC conditions: Chiralcel AS-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 95:5, 0.5 mL/min, 280 nm UV detecter, fr= 8.28 min (major) and
fr= 8.84 min (minor). [o]p> +14.5 (¢ 0.44, CH,Cl,). '"H NMR (500 MHz, CDCl): & 5.74
(dd, J; =18.0 Hz and J, = 11.0 Hz, 1H, CH=), 5.45 (d, /= 11.0 Hz, 1H, 1/2(=CH>)), 5.16
(d, J=17.5 Hz, 1H, 1/2(=CHy)), 4.14 (s, 1H, CHI), 3.80-3.74 (m, 2H, CH,0), 3.53 (qd,
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Ji = 12.0 Hz and J» = 2.5 Hz, 2H, CH,0), 2.07-1.96 (m, 2H, CH,), 1.82-1.74 (m, 1H,
1/2CH,), 1.55-1.51 (m, 1H, 1/2CH,), 1.43 (s, 9H, C(CHs);); *C NMR (100 MHz,
CDCly): 6 168.5 (1C, C=0), 138.0 (1C, CH=), 118.7 (1C, =CH,), 82.1 (1C, OC(CHs)3),
64.3 (1C, CH,0), 64.2 (1C, CH,0), 40.3 (1C, C), 40.1 (1C, CHI), 34.4 (1C, CH,), 33.9
(2C, 2CH,), 27.6 (3C, OC(CHs)s). IR (neat): 2976, 2853, 1729, 1368, 1250, 1143, 1109,
1017, 997, 930, 842 cm™. APCI-MS calcd for [C13H2210;3, M + HJ+: 353.06, Found
353.06.

=z CO,'Bu

\
Boc

(+)-tert-Butyl
(R)-4-(2-(tert-butoxy)-1-iodo-2-oxoethyl)-4-vinylpiperidine-1-carboxylate, Sx:
Colorless semi-oil, TLC Ry = 0.40 (Hexane/EtOAc = 4:1, v/v), 36% yield, regioisomers
ratio > 95 : 5, 82% ee. HPLC conditions: Chiralcel AD-H column (25 cm % 0.46 cm ID),
hexane/2-propanol = 95:5, 0.5 mL/min, 210 nm UV detecter, tg= 10.58 min (major) and
fr= 11.25 min (minor). [a]p> +24.0 (¢ 0.15, CH,CL). '"H NMR (500 MHz, CDCL): &
5.71(dd, J; =18.0 Hz and J, = 11.0 Hz, 1H, CH=), 5.42 (d, /= 11.0 Hz, 1H, 1/2(=CH,)),
5.14 (d, J=18.0 Hz, 1H, 1/2(=CHy)), 4.12 (s, 1H, CHI), 3.97-3.72 (m, 2H, NCH,), 2.87
(brs, 2H, NCHy), 2.08-2.00 (m, 1H, 1/2CH,), 1.84 (td, J; = 13.0 Hz and J, = 4.5 Hz, 1H,
1/2CH,), 1.63-1.53 (m, 2H, CH,), 1.43 (s, 9H, C(CHs)3), 1.41 (s, 9H, C(CHs)3); °C
NMR (100 MHz, CDCl): 6 168.5 (1C, C=0), 154.7 (1C, C=0), 137.7 (1C, CH=), 118.7
(1C, =CH,), 82.2 (1C, OC(CHjs)3), 79.5 (1C, OC(CHz3)3), 41.0 (1C, CHI), 39.5 (1C, O),
33.5 (2C, 2NCHy), 32.9 (2C, 2CH,), 28.4 (3C, OC(CHs)3), 27.6 (3C, OC(CHs)3). IR
(neat): 2977, 2934, 1729, 1694, 1423, 1367, 1279, 1248, 1162, 999, 926, 849, 770 cm’".
APCI-MS calcd for [C1gH31INO4, M + H]+: 452.13, Found 452.13.
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CO,'Bu

(+)-tert-Butyl (R)-2-iodo-2-((R)-2-methylenecyclohexyl)acetate, Sy: Colorless semi-oil,
TLC Ry=0.70 (Hexane/EtOAc = 30:1, v/v), 82% yield, regioisomers ratio > 95 : 5, anti /
syn =>95 : 5, 93% ee (ee value was determined by transformation to compound 6y).
[a]p>* +25.6 (¢ 0.50, CH,CL,). '"H NMR (500 MHz, CDCls): & 4.85 (s, 1H, 1/2(=CH,)),
4.71 (s, 1H, 1/2(=CH»)), 4.43 (d, J = 11.5 Hz, 1H, CHI), 2.80-2.72 (m, 1H, CH), 2.16—
2.01 (m, 2H, CH,), 1.79-1.50 (m, 6H, 3CH,), 1.47 (s, 9H, OC(CHs);); >C NMR (100
MHz, CDCl;): § 170.2 (1C, C=0), 148.5 (1C, =C), 110.3 (1C, =CH»), 81.9 (1C,
OC(CHz3)3), 47.6 (1C, CHI), 32.8 (1C, CH), 30.4 (1C, CH»), 28.4 (1C, CH,), 28.1 (1C,
CHa»), 27.6 (3C, OC(CHzs)3), 22.3 (1C, CHy). IR (neat): 2979, 2933, 2859, 1731, 1451,
1369, 1282, 1152, 1132, 893, 844 cm™ . APCI-MS calcd for [C13H2,10,, M + H]": 337.07,
Found 337.09.

6. Gram-Scale Experiment

o 5 mol% Cu(MeCN),PFg I
X . 6 mol% (S,S)-L7 y O'Bu
N2§)I\ ) = :
| O'Bu DCM, -45 °C ~. ©
1.22 g, 5 mmol 0.86 g, 6 mmol @

139¢g
77% yield, >95:5 rr
>95:5 dr, 97% ee
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A 100 mL flask was charged with [Cu(MeCN)4]PF¢ (93.0 mg, 0.25 mmol) and (S,S)-L7
(88.2 mg, 0.3 mmol). The flask was then evacuated and refilled with Argon. After dry
CH,Cl, (30 mL) was added, the mixture was stirred at 23 °C for 2 h. Then the mixture
was cooled to —45 °C, followed by addition of a mixed solution of (Z)-1a (1.22 g, 5 mmol)
and 2b (0.86 g, 6 mmol) in CH,Cl, (10 mL). The mixture was stirred at —45 °C until the
reaction was complete (48 h), and then the mixture was concentrated and purified by
flash column chromatography on silica gel (Hexane/EtOAc = 30:1) to afford 1.39 g
desired [2,3]-rearrangement products 5a as a light yellow oil, 77% yield, >95:5 r.r., 95:5
d.r., and 97% ee.

7. Transformations of [2,3]-Rearrangement Products

7A. Conversion of terminal C=C double bond to alcohol

R® | R® 1
1.5 equiv 9-BBN H,0, / NaOH HO
7 ~CO,Bu > > 7 ~CO,Bu
R" ‘R2 THF, 23 °C,12h 0°C,2h R! ‘R2
5 6

Typical procedure: An 8 mL reaction vial was charged with [2,3]-rearrangement
product (5, 0.1 mmol) and dry THF (2 mL). The mixture was stirred at 0 °C, followed by
addition of 9-BBN (0.5 M in THF, 0.3 mL, 0.15 mmol). The mixture was then warmed to

23 °C and stirred for 12 h. The reaction was cooled to 0 °C again and treated with H,O
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(0.2 mL) and a mixed solution of aqueous NaOH (3N, 0.1 mL) and H,O; (30%, 0.2 mL).
Two hours later, the reaction solution was diluted with H,O (5 mL) and Et,O (25 mL).
The organic layer was separated, washed with H,O (5 mL x 2), concentrated and purified
by flash column chromatography on silica gel (Hexane/EtOAc = 4:1) to afford alcohol

product 6.

7B. Transformation of C—I bond to C—S bond

R® | 1.5 equiv PhSH R® SPh
1.5 equiV K2C03 :
. COZtBu r A COZtBu
R" 'R? Acetone, 23 °C, 12 h R" “R2
5 7

Typical procedure: An 8 mL reaction vial was charged with PhSH (17 mg, 0.15 mmol),
K,CO; (21 mg, 0.15 mmol) and acetone (2 mL). The mixture was stirred at 23 °C for 10
min and then treated with a solution of [2,3]-rearrangement product (5, 0.1 mmol),
acetone (1 mL). The reaction was stirred at 23 °C for 12 h, concentrated and purified by
flash column chromatography on silica gel (Hexane/EtOAc = 30:1) to afford desired

product 7.

7C. Transformation of C—I bond to C-N bond

R3 | R3 N3
5 equiv NaN; :
~~ ~CO,'Bu > 7 TCO,Bu
RT “R2 DMSO, 90 °C, 24 h R' R?
5 8
Ph
10 mol% CuSO, + 5H,0 N
20 mol% Ascorbate acid N” \
1.5 equiv. =——Ph R® °N
e H
MeOH /H,0,23°C,8h 7 COZ‘Bu
R1 "RZ
S11
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Typical procedure: An 8 mL reaction vial was charged with NaN3 (65 mg, 1 mmol),
[2,3]-rearrangement product (5, 0.2 mmol) and dry DMSO (2 mL). The mixture was
stirred at 90 °C for 24 hours, then cooled to 23 °C and diluted with H,O (5 mL) and Et,O
(40 mL). The organic layer was separated, washed with H,O (5 mL x 2), concentrated
and purified by flash column chromatography on silica gel (Hexane/EtOAc = 30:1) to
afford alcohol product 8. An 8 mL reaction vial was charged with CuSO,5H,0 (2.5 mg,
0.01 mmol), Ascorbate acid (CAS NO. 134-03-2, 4.2 mg, 0.02 mmol), H,O (1 mL) and
MeOH (1 mL). The mixture was stirred at room temperature for 5 min, followed by
addition of phenylacetylene (16 mg, 0.15 mmol). After 2 additional min, a solution of
[2,3]-rearrangement product (5, 0.1 mmol) in MeOH (1 mL) was added. The mixture was
stirred at 23 °C for 12 h. The mixture was then extracted by CH,Cl, (10 mL x 3). The
organic layer was combined, concentrated and purified by flash column chromatography

on silica gel (Hexane/EtOAc = 8:1) to afford cycloaddition product S11.

7D. Transformation of C—I bond to C—C bond

| NC\/CN
/\/k NG CN 1.1 equiv NaH H
+ v A
2 H COZt-BU N~ THF, 80 °C, 12 h NCOzt'BU
Ph Ph
5a 1.5 equiv 9a

Typical procedure: An 8 mL reaction vial was charged with NaH (60wt%, 4.5 mg, 0.11
mmol), malononitrile (10 mg, 0.15 mmol) and dry THF (1 mL). The mixture was stirred
at 23 °C for 30 minutes and then treated with a solution of [2,3]-rearrangement product
(5a, 0.1 mmol) in THF (ImL). The reaction was then stirred at 80 °C in an oil bath for 12
h, quenched with H,O (10 uL), concentrated and diluted in Et;O (15 mL) and EtOAc (15

mL). The organic layer was washed with H,O (10 mL x 3), concentrated and purified by

S33



flash column chromatography on silica gel (Hexane/EtOAc = 10:1) to afford desired

product 9a.

7E. Transformation of C—I bond to C—H bond

| 1.1 equiv
/\/'\ PhCH,CHAMoC! Ncozt-Bu
v H
Z Y TCO.t-Bu THF, 0°C-23°C, 2h Ph
Ph
5a 10a

Typical procedure: An 8 mL reaction vial was charged with [2,3]-rearrangement
product (5a, 0.1 mmol) and dry THF (1 mL). The mixture was stirred at 0 °C and treated
with PhCH,CH,MgCl (1.0 M in THF, 110 uL, 0.11 mmol). Two hours later, 10 uL H,O
was added and the reaction solution was concentrated and purified by flash column

chromatography on silica gel (Hexane/EtOAc = 30:1) to afford desired product 10a.

8. Characterization Data for Transformation Products

HO\/\)\
COztBu

(H)-tert-Butyl (2R,  35)-5-hydroxy-2-iodo-3-(naphthalen-1-yl)pentanoate,  6c:
Colorless semi-oil, TLC Ry= 0.35 (Hexane/EtOAc = 5:1, v/v), 88% yield, anti / syn > 95 :
5, 90% ee. HPLC conditions: Chiralcel OD-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 85:15, 0.8 mL/min, 220 nm UV detecter, tg= 9.02 min (minor) and
fr= 18.91 min (major). [a]p>! +12.0 (¢ 0.30, CH,CL). 'H NMR (500 MHz, CDCl3): &
8.23 (d, J = 8.5 Hz, 1H, ArH), 7.83 (d, J = 8.0 Hz, 1H, ArH), 7.74 (d, J = 8.0 Hz, 1H,

ArH), 7.55 (t, J= 7.5 Hz, 1H, ArH), 7.49 (t, J= 7.5 Hz, 1H, ArH), 7.45 (t, J= 7.5 Hz, 1H,
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ArH), 7.38 (d, J = 7.0 Hz, 1H, ArH), 4.68 (d, J = 11.0 Hz, 1H, CHI), 4.25 (td, J; = 11.0
Hz and J, = 3.0 Hz, 1H, ArCH), 3.54-3.47 (m, 1H, 1/2(HOCH,)), 3.37-3.29 (m, 1H,
1/2(HOCH»)), 2.68-2.59 (m, 1H, 1/2CH,), 1.97-1.88 (m, 1H, 1/2CH,), 1.22 (brs, 1H,
OH), 0.87 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl;): & 168.9 (1C, CO,C(CHs)s),
136.7 (1C, ArC), 133.8 (1C, ArC), 132.3 (1C, ArC), 128.8 (1C, ArC), 127.8 (1C, ArC),
126.3 (1C, ArC), 125.8 (1C, ArC), 125.3 (1C, ArC), 123.6 (1C, ArC), 123.5 (1C, ArC),
81.6 (1C, OC(CHj3)3), 60.2 (1C, HOCH»), 40.0 (1C, ArCH), 39.1 (1C, CH»), 32.0 (1C,
CHI), 26.9 (3C, OC(CH3);). IR (neat): 2929, 1720, 1368, 1284, 1156, 843, 781 cm’".
APCI-MS calcd for [C19H24103, M + H]'": 427.08, Found 427.08.

HO\/\)\
COZtBu

J
J
(+)-tert-Butyl (2R, 3S5)-5-hydroxy-2-iodo-3-(naphthalen-2-yl)pentanoate, 6d:
Colorless semi-oil, TLC Ry= 0.35 (Hexane/EtOAc = 5:1, v/v), 84% yield, anti / syn =93 :
7, 96% ee. HPLC conditions: Chiralcel OJ-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 85:15, 0.5 mL/min, 210 nm UV detecter, fg= 11.67 min (major) and
fr= 14.27 min (minor). [a]p> +3.5 (¢ 0.80, CH,CL,). 'H NMR (500 MHz, CDCL): &
7.82-7.75 (m, 3H, ArH), 7.65 (s, 1H, ArH), 7.49-7.43 (m, 2H, ArH), 7.31 (dd, J; = 8.5
Hz and J, = 1.5 Hz, 1H, ArH), 4.55 (d, J = 11.5 Hz, 1H, CHI), 3.56-3.50 (m, 1H,
1/2(HOCH»)), 3.44 (td, J, = 11.5 Hz and J, = 3.0 Hz, 1H, ArCH), 3.41-3.35 (m, 1H,
1/2(HOCHa)), 2.58-2.49 (m, 1H, 1/2CH,), 1.93-1.84 (m, 1H, 1/2CH>), 1.74-1.63 (m, 1H,
OH), 1.08 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl;): & 169.1 (1C, CO,C(CHs)s),
136.5 (1C, ArC), 133.2 (1C, ArC), 132.7 (1C, ArC), 128.4 (1C, ArC), 127.7 (1C, ArC),

127.6 (1C, ArC), 127.4 (1C, ArC), 126.2 (1C, ArC), 125.9 (1C, ArC), 125.6 (1C, ArC),

81.8 (1C, OC(CHzs)3), 60.4 (1C, HOCH,), 46.7 (1C, ArCH), 38.4 (1C, CH,), 31.1 (1C,
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CHI), 27.2 (3C, OC(CHs);). IR (neat): 2976, 2929, 1725, 1368, 1282, 1155, 1049, 819,
746 cm™. APCI-MS calcd for [C19H4I03, M + H]™: 427.08, Found 427.08.

Ho\/\/k
CO,'Bu

F
(+)-tert-Butyl (2R, 35)-3-(4-fluorophenyl)-5-hydroxy-2-iodopentanoate, 6h: Colorless
semi-oil, TLC Ry = 0.30 (Hexane/EtOAc = 5:1, v/v), 80% yield, anti / syn =92 : 8, 93%
ee, HPLC conditions: Chiralcel AD-H column (25 cm % 0.46 cm ID), hexane/2-propanol
= 90:10, 0.8 mL/min, 220 nm UV detecter, fg= 10.18 min (major) and fr= 12.24 min
(minor). [a]p™ +2.0 (¢ 0.20, CH,CL). '"H NMR (500 MHz, CDCls): & 7.19-7.13 (m, 2H,
ArH), 7.05-6.95 (m, 2H, ArH), 4.38 (d, J = 11.0 Hz, 1H, CHI), 3.56-3.49 (m, 1H,
1/2(HOCH»)), 3.38-3.31 (m, 1H, 1/2(HOCH,)), 3.26 (td, J; = 11.5 Hz and J, = 3.0 Hz,
1H, ArCH), 2.51-2.43 (m, 1H, 1/2CH,), 1.76-1.68 (m, 1H, 1/2CH), 1.63 (brs, 1H, OH),
1.19 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl3): § 169.0 (1C, CO,C(CHs)s), 161.9 (d,
J=245.2 Hz, 1C, ArC), 134.8 (d, J = 3.3 Hz, 1C, ArC), 129.7 (d, J = 8.0 Hz, 2C, ArC),
115.5 (d, J = 21.3 Hz, 2C, ArC), 81.9 (1C, OC(CHjs)3), 60.2 (1C, HOCH,), 45.9 (1C,
ArCH), 38.4 (1C, CHy), 30.8 (1C, d, J = 1.2 Hz, CHI), 27.3 (3C, OC(CHz3)3). IR (neat):
2977, 2932, 1724, 1602, 1508, 1368, 1226, 1159, 1049, 837, 728 cm™'. APCI-MS calcd
for [C15sH FIOs, M + H]': 395.05, Found 395.05.
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HO\/\/k
CO,Bu

OCF,

(+)-tert-Butyl (2R, 3S5)-5-hydroxy-2-iodo-3-(4-(trifluoromethoxy)phenyl)pentanoate,
6i: White solid, mp: 89-90 °C. TLC R, = 0.50 (Hexane/EtOAc = 5:1, v/v), 75% yield,
anti / syn > 95 : 5, 93% ee, HPLC conditions: Chiralcel AS-H column (25 cm % 0.46 cm
ID), hexane/2-propanol = 95:5, 0.8 mL/min, 220 nm UV detecter, fg= 9.30 min (major)
and fr= 10.88 min (minor). [o]p> +2.0 (¢ 0.40, CH,CL,). 'H NMR (500 MHz, CDCl3): &
7.25-7.21 (m, 12H, ArH), 7.18-7.12 (m, 2H, ArH), 4.39 (d, /= 11.0 Hz, 1H, CHI), 3.59—
3.51 (m, 1H, 1/2(HOCH,)), 3.40-3.34 (m, 1H, 1/2(HOCH,)), 3.31 (td, J; = 11.5 Hz and
J» = 3.0 Hz, 1H, ArCH), 2.53-2.44 (m, 1H, 1/2CH,), 1.78-1.70 (m, 1H, 1/2CH,), 1.25
(brs, 1H, OH), 1.16 (s, 9H, C(CH;)3); °C NMR (100 MHz, CDCl3): & 169.0 (1C,
CO,C(CHs)3), 148.3 (q, J = 1.7 Hz, 1C, ArC), 138.0 (1C, ArC), 129.5 (2C, ArC), 121.2
(2C, ArC), 120.4 (q, J = 256 Hz, 1C, CF3), 82.0 (1C, OC(CHj3)3), 60.1 (1C, HOCH,),
46.1 (1C, ArCH), 38.3 (1C, CH»), 30.3 (1C, CHI), 27.2 (3C, OC(CHj3)3). IR (neat): 2927,
1720, 1506, 1372, 1271, 1213, 1163, 1129, 1047, 841 cm’. APCI-MS calcd for
[C16H21F3104, M + H]': 461.04, Found 461.04.

HO\/\/k
COztBu

r%c’l:::]

(H)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(3-(trifluoromethyl)phenyl)pentanoate, 6j:
Colorless semi-oil, TLC Ry= 0.30 (Hexane/EtOAc = 5:1, v/v), 76% yield, anti / syn =95 :
5, 97% ee, HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID),

hexane/2-propanol = 90:10, 0.8 mL/min, 220 nm UV detecter, fr= 6.71 min (major) and
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fr=7.42 min (minor). [a]p> +4.0 (¢ 0.20, CH,Cl,). "H NMR (400 MHz, CDCL3): § 7.55—
7.49 (m, 1H, ArH), 7.48-7.38 (m, 3H, ArH), 4.44 (d, J= 11.2 Hz, 1H, CHI), 3.60-3.51
(m, 1H, 1/2(HOCH,)), 3.42-3.30 (m, 2H, 1/2(HOCH,)+ ArCH), 2.56-2.44 (m, 1H,
1/2CH,), 1.84-1.74 (m, 1H, 1/2CH,), 1.26-1.20 (brs, 1H, OH), 1.16 (s, 9H, C(CHs)s3);
C NMR (100 MHz, CDCls): & 168.9 (1C, CO,C(CHs)3), 140.4 (1C, ArC), 131.4 (1C,
ArC), 130.9 (q, J = 32.1 Hz, 1C, ArC), 129.1 (1C, ArC), 125.0 (q, J = 3.8 Hz, 1C, ArC),
124.3 (q, J = 3.8 Hz, 1C, ArC), 123.9 (g, J = 271 Hz, 1C, CF3), 82.1 (1C, OC(CHs)3),
60.0 (1C, HOCH,), 46.5 (1C, ArCH), 382 (1C, CH,), 30.0 (1C, CHI), 27.1 (3C,
OC(CHs)3). IR (neat): 2980, 2934, 1726, 1328, 1164, 1128, 1076, 843, 806, 704 cm’".
APCI-MS calcd for [C16H, F31035, M + H]": 445.05, Found 445.05.

HO\/\/k
COZtBU

O

(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(m-tolyl)pentanoate, 6k: Colorless semi-oil,
TLC Ry= 0.40 (Hexane/EtOAc = 5:1, v/v), 86% yield, anti / syn > 95 : 5, 94% ee, HPLC
conditions: Chiralcel OD-H column (25 cm x 0.46 cm ID), hexane/2-propanol = 90:10,
0.8 mL/min, 230 nm UV detecter, fg= 7.27 min (minor) and fzr= 8.96 min (major). [a]p>
+1.5 (¢ 0.40, CH,Cl,). "H NMR (500 MHz, CDCLs): & 7.17 (t,J = 7.5 Hz, 1H, ArH), 7.04
(d, J=17.5 Hz, 1H, ArH), 7.00-6.95 (m, 2H, ArH), 4.41 (d, /= 11.0 Hz, 1H, CHI), 3.56—
3.49 (m, 1H, 1/2(HOCH,)), 3.43-3.36 (m, 1H, 1/2(HOCH,)), 3.20 (td, J; = 11.5 Hz and
J» = 3.0 Hz, 1H, ArCH), 2.50-2.41 (m, 1H, 1/2CH,), 2.31 (s, 3H, CH3), 1.81-1.72 (m,
1H, 1/2CH,), 1.23 (brs, 1H, OH), 1.17 (s, 9H, C(CH3)3); >C NMR (100 MHz, CDCl3): &
169.1 (1C, CO,C(CHzs)s3), 138.9 (1C, ArC), 138.1 (1C, ArC), 128.9 (1C, ArC), 128.5 (1C,
ArC), 128.2 (1C, ArC), 125.0 (1C, ArC), 81.6 (1C, OC(CHzs)3), 60.6 (1C, HOCH,), 46.8
(1C, ArCH), 38.5 (1C, CHy), 31.4 (1C, CHI), 27.2 (3C, OC(CHz3)3), 21.4 (1C, CH3). IR
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(neat): 2977, 2930, 1727, 1368, 1257, 1155, 1050, 844, 705 cm™. APCI-MS calcd for
[C16H24103, M + H]": 391.08, Found 391.08.

HO\/\)\
CO,'Bu

O

(+)-tert-Butyl (2R, 3S5)-3-(2-chlorophenyl)-5-hydroxy-2-iodopentanoate, 61: Colorless
semi-oil, TLC Ry = 0.40 (Hexane/EtOAc = 5:1, v/v), 76% yield, anti / syn > 95 : 5, 95%
ee, HPLC conditions: Chiralcel AD-H column (25 cm % 0.46 cm ID), hexane/2-propanol
= 90:10, 0.8 mL/min, 210 nm UV detecter, fg= 11.02 min (major) and fr= 12.37 min
(minor). [a]p® +6.1 (¢ 0.33, CH,Cl,). '"H NMR (500 MHz, CDCls):  7.36 (d, J = 8.0 Hz,
1H, ArH), 7.25-7.15 (m, 3H, ArH), 4.75-4.35 (m, 1H, CHI), 3.97-3.62 (m, 1H,
1/2(HOCH»)), 3.58-3.42 (m, 2H, 1/2(HOCH,)+ArCH), 2.52-2.40 (m, 1H, 1/2CH,),
1.95-1.65 (m, 1H, 1/2CH,), 1.49-1.37 (m, 1H, OH), 1.19 (s, 9H, C(CHs)3); >C NMR
(100 MHz, CDCls): & 168.9 (1C, C=0), 137.6 (1C, ArC), 134.4 (1C, ArC), 129.9 (1C,
ArC), 128.5 (2C, ArC), 127.2 (1C, ArC), 82.0 (1C, OC(CHs)3), 60.1 (1C, HOCH,), 42.0
(1C, ArCH), 38.3 (1C, CHy), 30.1 (1C, CHI), 27.2 (3C, OC(CH3)3). IR (neat): 2929, 1725,
1475, 1368, 1288, 1258, 1157, 1051, 754 cm™. APCI-MS calcd for [C15H,,ClIO;, M +
H]": 411.02, Found 411.02.

HO\/\)\
CO,'Bu

"0

(H)-tert-Butyl (2R, 35)-3-(2-bromophenyl)-5-hydroxy-2-iodopentanoate, 6m:
Colorless semi-oil, TLC Ry= 0.40 (Hexane/EtOAc = 5:1, v/v), 72% yield, anti / syn > 95 :
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5, 95% ee, HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 90:10, 0.8 mL/min, 210 nm UV detecter, fg= 11.49 min (major) and
fr=13.38 min (minor). [a]p>* +4.8 (¢ 0.33, CH,Cl,). '"H NMR (500 MHz, CDCLs): & 7.55
(d, J=8.0 Hz, 1H, ArH), 7.30 (t, /= 7.5 Hz, 1H, ArH), 7.21 (dd, J; =8.0 Hz and J, = 1.0
Hz, 1H, ArH), 7.09 (td, J; = 8.0 Hz and J, = 2.0 Hz, 1H, ArH), 4.54 (d, /= 10.5 Hz, 1H,
CHI), 3.90-3.73 (m, 1H, 1/2(HOCH,)), 3.59-3.41 (m, 2H, 1/2(HOCH,)+ArCH), 2.54—
2.36 (m, 1H, 1/2CH»), 1.86-1.72 (m, 1H, 1/2CH,), 1.52 (brs, 1H, OH), 1.20 (s, 9H,
C(CH3)3); "C NMR (100 MHz, CDCl3): & 168.9 (1C, C=0), 139.4 (1C, ArC), 133.1 (1C,
ArC), 128.7 (1C, ArC), 127.8 (1C, ArC), 127.4 (1C, ArC), 125.5 (1C, ArC), 82.1 (1C,
OC(CHs)3), 59.9 (1C, HOCH,), 44.8 (1C, ArCH), 38.6 (1C, CH,), 30.4 (1C, CHI), 27.2
(3C, OC(CHs)s). IR (neat): 2925, 1723, 1472, 1368, 1257, 1157, 1051, 754, 668 cm’".
APCI-MS calcd for [C5H,;BrIO3, M + H]'": 454.97, Found 454.97.

HO\/\/k
CO,Bu

\Me

(+)-tert-Butyl (2R, 3R)-3-ethyl-5-hydroxy-2-iodopentanoate, 6n: Colorless semi-oil,
TLC Ry= 0.45 (Hexane/EtOAc = 5:1, v/v), 84% yield, anti / syn > 95 : 5, 93% ee. HPLC
conditions: Chiralcel AS-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 90:10,
0.5 mL/min, 280 nm UV detecter, tg= 10.38 min (major) and #g= 11.76 min (minor).
[a]p>* +18.0 (¢ 0.50, CH,CL). '"H NMR (500 MHz, CDCls): & 4.42 (d, J = 6.0 Hz, 1H,
CHI), 3.75-3.61 (m, 2H, OCH,), 1.95-1.87 (m, 1H, CH), 1.78 (brs, 1H, OH), 1.60-1.48
(m, 3H, CH»+1/2CHa), 1.46 (s, 9H, C(CH3)3), 1.41-1.32 (m, 1H, 1/2CH>), 0.91 (t, J=7.5
Hz, 1H, CH;); >C NMR (100 MHz, CDCl3): & 170.1 (1C, C=0), 82.3 (1C, OC(CHs)3),
60.4 (1C, HOCH,), 39.2 (1C, CHI), 36.7 (1C, CH), 33.3 (1C, CH,), 27.6 (3C, OC(CH3)3),
25.3 (1C, CHy), 11.1 (1C, CH3). IR (neat): 2931, 1727, 1368, 1156, 1055, 845 cm’.
APCI-MS calcd for [C11H2,103, M + H]'™: 329.06, Found 329.06.
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HO\/\)\
CO,'Bu

(+)-tert-Butyl (2R, 3R)-3-(2-hydroxyethyl)-2-iodononanoate, 60: Colorless semi-oil,
TLC Ry= 0.50 (Hexane/EtOAc = 5:1, v/v), 80% yield, anti / syn > 95 : 5, 91% ee. HPLC
conditions: Chiralcel AS-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 90:10,
0.5 mL/min, 210 nm UV detecter, fg= 8.56 min (major) and fz= 9.24 min (minor). [a]p>*
+28.0 (¢ 0.40, CH,Cl,). "H NMR (500 MHz, CDCls): & 4.41 (d, J = 6.0 Hz, 1H, CHI),
3.76-3.61 (m, OCH,), 1.94-1.86 (m, 1H, CH), 1.75 (brs, 1H, OH), 1.65-1.50 (m, 2H,
CH»), 1.46 (s, 9H, C(CHs3)3), 1.37-1.18 (m, 10H, 5CH,), 0.87 (t, J = 7.0 Hz, 3H, CHy);
C NMR (100 MHz, CDCL): & 170.0 (1C, C=0), 82.3 (1C, OC(CHs)3), 60.3 (1C,
HOCH,), 37.8 (1C, CHI), 37.1 (1C, CH), 33.8 (1C, CH,), 32.6 (1C, CH,), 31.7 (1C, CH»),
29.3 (1C, CHy), 27.6 (3C, OC(CHz3)3), 26.6 (1C, CHy), 22.6 (1C, CH,), 14.0 (1C, CHj3).
IR (neat): 2928, 2856, 1728, 1368, 1257, 1156, 1122, 845 cm™. APCI-MS calcd for
[C15H30I03, M + H]": 385.12, Found 385.12.

HO\/\/'\
COztBu

Sotes
(+)-tert-Butyl (2R,
35)-3-(((tert-butyldimethylsilyl)oxy)methyl)-5-hydroxy-2-iodopentanoate, 6p:

Colorless semi-oil, TLC Ry= 0.55 (Hexane/EtOAc = 5:1, v/v), 78% yield, anti / syn > 95 :
5, 92% ee. HPLC conditions: Chiralcel AS-H column (25 cm x 0.46 cm ID),
hexane/2-propanol = 97 : 3, 0.4 mL/min, 280 nm UV detecter, fg= 11.88 min (major) and
fr= 12.32 min (minor). [a]p> +22.9 (¢ 0.36, CH,CL). '"H NMR (400 MHz, CDCL): &
4.58 (d, J= 6.0 Hz, 1H, CHI), 3.72-3.64 (m, 3H, 1/2CH,OTBS + CH,OH), 3.56-3.50 (m,
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1H, 1/2CH,OTBS), 2.54-2.44 (m, 1H, CH), 1.96-1.87 (m, 1H, 1/2CH,), 1.86-1.80 (m,
1H, OH), 1.59-1.52 (m, 1H, 1/2CH,), 1.46 (s, 9H, OC(CHs)3), 0.90 (s, 9H, SiC(CHs)3),
0.08 (s, 3H, SiCH3), 0.07 (s, 3H, SiCHs); °C NMR (100 MHz, CDCl): & 170.1 (1C,
C=0), 82.3 (1C, OC(CHa)s), 63.9 (1C, CH,OTBS), 60.5 (1C, CH,OH), 41.2 (1C, CHI),
35.3 (1C, CHy), 29.9 (1C, CH), 27.6 (3C, OC(CHj3)3), 25.8 (3C, SiC(CHa)s), 18.2 (1C,
SiC(CH3)3), -5.4 (1C, SiCH3), -5.5 (1C, SiCH3). IR (neat): 2954, 2930, 1727, 1472, 1369,
1256, 1155, 1110, 836, 777 cm™. APCI-MS calcd for [CisH34I04Si, M + H]": 445.13,
Found 445.13.

HO
CO,Bu

Me" Me
(+)-tert-Butyl (R)-5-hydroxy-2-iodo-3,3-dimethylpentanoate, 6s: Colorless semi-oil,

TLC Ry = 0.45 (Hexane/EtOAc = 5:1, v/v), 84% yield, 91% ee. HPLC conditions:
Chiralcel AS-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 90:10, 0.8 mL/min,
280 nm UV detecter, fr= 7.19 min (minor) and fz= 7.79 min (major). [o]p"* +5.2 (c 0.70,
CH,Cl,). '"H NMR (500 MHz, CDCly): & 4.26 (s, 1H, CHI), 3.73 (t, J = 9.0 Hz, 2H,
OCH,), 1.84-1.70 (m, 2H, CH»), 1.55-1.49 (m, 1H, OH), 1.45 (s, 9H, C(CHz)3), 1.18 (s,
3H, CH3), 1.16 (s, 3H, CH;); °C NMR (100 MHz, CDCL): & 169.5 (1C, CO,C(CHxs)3),
82.0 (1C, OC(CHs3)3), 59.6 (1C, HOCH,), 42.1 (1C, CHI), 40.6 (1C, CH), 35.8 (1C, C),
27.6 (3C, OC(CH3)3), 26.3 (1C, CH3), 24.5 (1C, CHa). IR (neat): 2971, 2932, 1731, 1369,
1254, 1159, 1129, 847 cm™'. APCI-MS calced for [C1H»I0;, M + H]™: 329.06, Found
329.06.
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COZtBU

(+)-tert-Butyl (R)-2-(1-(2-hydroxyethyl)cycloheptyl)-2-iodoacetate, 6v: Colorless
semi-oil, TLC Ry = 0.55 (Hexane/EtOAc = 5:1, v/v), 56% yield, 91% ee. HPLC
conditions: Chiralcel AS-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 95:5, 0.4
mL/min, 280 nm UV detecter, frg= 24.36 min (minor) and r= 25.32 min (major). [a]p™?
+2.4 (¢ 0.33, CH,Cl,). 'H NMR (500 MHz, CDCl;): & 4.42 (s, 1H, CHI), 3.80-3.70 (m,
2H, OCHa), 2.02-1.78 (m, 3H, HOCH,CH>), 1.72-1.54 (m, 8H, 4CH,), 1.50-1.44 (m,
13H, 2CH, + C(CH3);); °C NMR (100 MHz, CDCl;): 8 169.7 (1C, CO,C(CHj3)3), 82.0
(1C, OC(CHs)3), 59.3(1C, HOCH»), 42.0 (1C, CHI), 41.2 (1C, C), 40.8 (1C, CH,), 37.0
(1C, CHy), 35.5 (1C, CH»), 30.2 (1C, CH,), 30.1 (1C, CH»), 27.6 (3C, OC(CH3)3), 23.7
(1C, CHy), 23.5 (1C, CHy). IR (neat): 2923, 2855, 1730, 1459, 1368, 1160, 1122, 1038,

847 cm™'. APCI-MS calcd for [C19H4I0;5, M + H]™: 383.11, Found 383.11.

COztBu

(+)-tert-Butyl (2R)-2-((1R)-2-(hydroxymethyl)cyclohexyl)-2-iodoacetate, 6y:
Colorless semi-oil, TLC Ry= 0.45 (Hexane/EtOAc = 5:1, v/v), 70% yield, 93% ee. HPLC
conditions: Chiralcel AS-H column (25 cm % 0.46 cm ID), hexane/2-propanol = 90:10,
0.5 mL/min, 280 nm UV detecter, tg= 11.05 min (major) and #zg= 13.20 min (minor).
[a]p>* +66.0 (¢ 0.20, CH,Cl,). '"H NMR (500 MHz, CDCL3): 6 4.11 (d, J = 12.0 Hz, 1H,
CHI), 3.68-3.58 (m, 2H, OCH), 2.24 (brs, 1H, OH), 2.08-1.98 (m, 2H, 2CH), 1.78-1.64
(m, 2H, CH,), 1.46 (s, 9H, C(CHs)3), 1.46-1.12 (m, 6H, 3CH,); °C NMR (100 MHz,
CDCl3): 6 170.5 (1C, CO,C(CHjs)3), 81.9 (1C, OC(CHs)3), 60.2 (1C, HOCHa), 43.0 (1C,
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CH), 39.7 (1C, CH), 32.1 (1C, CHI), 28.0 (1C, CHy), 27.6 (3C, OC(CHa)3), 26.1 (1C,
CH»), 25.4 (1C, CH»), 20.3 (1C, CH,). IR (neat): 2929, 2856, 1727, 1368, 1252, 1159,
1130, 1033, 949, 848 cm™. APCI-MS calcd for [C3HxI03, M + H]": 355.08, Found
355.08.

SPh
A "co,Bu

3

(-)-tert-Butyl (28, 35)-3-phenyl-2-(phenylthio)pent-4-enoate, 7a: Colorless semi-oil,
TLC Ry = 0.45 (Hexane/EtOAc = 30:1, v/v), 95% yield, syn / anti > 95 : 5, 97% ee.
HPLC conditions: Chiralcel OD-H column (25 cm x 0.46 cm ID), hexane/2-propanol =
95:5, 0.5 mL/min, 210 nm UV detecter, fg= 8.05 min (minor) and tx= 8.79 min (major).
[a]p>* =18.2 (¢ 0.76, CH,CL,). "H NMR (500 MHz, CDCl3): & 7.35-7.20 (m, 10H, ArH),
6.08-5.98 (m, 1H, =CH), 5.17-5.07 (m, 2H, =CH,), 3.94 (d, J = 11.0 Hz, 1H, CHY),
3.77-3.71 (m, 1H, CH), 1.33 (s, 9H, C(CH3)3); °C NMR (100 MHz, CDCl;): § 170.3 (1C,
C=0), 140.0 (1C, ArC), 138.0 (1C, =CH), 133.8 (1C, ArC), 133.0 (2C, ArC), 128.6 (2C,
ArC), 128.5 (2C, ArC), 128.3 (2C, ArC), 127.6 (1C, ArC), 127.1 (1C, ArC), 116.9 (1C,
=CH,), 81.6 (1C, OC(CHs)3), 56.7 (1C, CHS), 52.0 (1C, CH), 27.8 (3C, OC(CH3)3). IR
(neat): 2978, 2931, 1727, 1480, 1368, 1280, 1142, 921, 747, 699 cm™'. APCI-MS calcd
for [C2H,50,S, M + H]": 341.16, Found 341.16.

SPh
A "co,Bu

spPh

(-)-tert-Butyl (28, 35)-2-(phenylthio)-3-((phenylthio)methyl)pent-4-enoate, 7q:
Colorless semi-oil, TLC Ry = 0.40 (Hexane/EtOAc = 30:1, v/v), 94% yield, syn / anti =
94 : 6, 92% ee. HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID),
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hexane/2-propanol = 95:5, 0.5 mL/min, 210 nm UV detecter, tg= 10.19 min (major) and
fr= 10.90 min (minor). [o]p>* =31.0 (¢ 0.60, CH,CL). '"H NMR (500 MHz, CDCL): &
7.46-7.42 (m, 2H, ArH), 7.35-7.30 (m, 2H, ArH), 7.29-7.25 (m, 5H, ArH), 7.20-7.16 (m,
1H, ArH), 5.84-5.74 (m, 1H, =CH), 5.22-5.14 (m, 2H, =CH>), 3.78 (d, J = 8.5 Hz, 1H,
CHS), 3.49 (dd, J1 = 13.0 Hz and J, = 4.5 Hz, 1H, 1/2(CH,S)), 3.05 (dd, J; = 13.0 Hz and
J» = 3.5 Hz, 1H, 1/2(CH,S)), 2.82-2.74 (m, 1H, CH), 1.34 (s, 9H, C(CH3);); °C NMR
(100 MHz, CDCl): 6 169.8 (1C, C=0), 136.1 (1C, =CH), 133.8 (1C, ArC), 132.5 (2C,
ArC), 129.8 (1C, ArC), 129.5 (2C, ArC), 128.9 (4C, ArC), 127.7 (1C, ArC), 126.1 (1C,
ArC), 119.0 (1C, =CH,), 81.8 (1C, OC(CHz3)3), 55.3 (1C, CHS), 45.2 (1C, CH»S), 36.6
(1C, CH), 27.8 (3C, OC(CHj3)3). IR (neat): 2976, 1725, 1480, 1438, 1367, 1282, 1140,
739, 690 cm™. APCI-MS calcd for [C2,H2705S,, M + H]": 387.14, Found 387.13.

N3

= i COZtBU

(-)-tert-Butyl (S)-2-azido-2-(1-vinylcyclopentyl)acetate, 8t: Colorless semi-oil, TLC Ry
= 0.60 (Hexane/EtOAc = 30:1, v/v), 88% yield, 92% ee (ee value was determined by
transformation to compound S11t). [a]p”* —42.0 (¢ 0.13, CH.CL). '"H NMR (500 MHz,
CDCls): 6 5.83 (dd, J; = 17.5 Hz and J, = 10.5 Hz, 1H, CH=), 5.16 (d, J = 10.5 Hz, 1H,
1/2(=CHa»)), 5.09 (d, J=17.5 Hz, 1H, 1/2(=CH>)), 3.69 (s, 1H, CHN3), 1.87-1.82 (m, 1H,
1/2CH,), 1.75-1.72 (m, 1H, 1/2CH,), 1.69-1.58 (m, 6H, 3CH,), 1.49 (s, 9H, C(CH3);3);
C NMR (100 MHz, CDCl3): § 168.0 (1C, C=0), 140.2 (1C, CH=), 114.9 (1C, =CH,),
82.8 (1C, OC(CHz3)3), 70.1 (1C, CHN3), 52.9 (1C, C), 34.6 (1C, CH,), 34.5 (1C, CH),
28.1 (3C, OC(CHs)3), 23.6 (1C, CH,), 23.2 (1C, CHy). IR (neat): 2979, 2933, 2107, 1727,
1673, 1618, 1369, 1304, 1252, 1143, 846, 784 cm™ . APCI-MS calcd for [C13H,N;30,, M
+H]": 252.17, Found 252.18.
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(-)-tert-Butyl (S)-2-azido-2-(1-vinylcyclohexyl)acetate, 8u: Colorless semi-oil, TLC Ry
= 0.75 (Hexane/EtOAc = 30:1, v/v), 92% yield, 85% ee (ee value was determined by
transformation to compound S11u). [a]p>* —34.0 (¢ 0.20, CH,Cl,). '"H NMR (500 MHz,
CDCl3): 6 5.68 (dd, J; = 17.5 Hz and J, = 11.0 Hz, 1H, CH=), 5.29 (d, /= 11.0 Hz, 1H,
1/2(=CH»)), 5.12 (dd, J = 18.0 Hz, 1H, 1/2(=CH»)), 3.64 (s, 1H, CHN3), 1.70-1.40 (m,
10H, 5CH,), 1.49 (s, 9H, C(CHs);); >°C NMR (100 MHz, CDCl;): & 167.6 (1C, C=0),
140.4 (1C, CH=), 116.9 (1C, =CH,), 82.7 (1C, OC(CHz3)3), 70.2 (1C, CHN3), 44.1 (1C,
C), 32.8 (1C, CHy), 32.3 (1C, CHy), 28.1 (3C, OC(CHs)3), 26.0 (1C, CHy), 21.8 (2C,
2CH,). IR (neat): 2930, 2852, 2106, 1733, 1369, 1259, 1152, 920, 844, 668 cm’.
APCI-MS calcd for [C14H24N30,, M + H]": 266.19, Found 266.20.

(-)-tert-Butyl (S)-2-azido-2-(1-vinylcycloheptyl)acetate, 8v: Colorless semi-oil, TLC Ry
= 0.75 (Hexane/EtOAc = 30:1, v/v), 90% yield, 91% ee (ee value was determined by
transformation to compound S11v). [a]p”* —22.0 (¢ 0.40, CH,Cl,). 'H NMR (400 MHz,
CDCls): § 5.80 (dd, J, = 17.6 Hz and ., = 10.8 Hz, 1H, CH=), 5.18 (dd, J; = 10.8 Hz and
J» = 0.8 Hz, 1H, 1/2(=CH,)), 5.09 (dd, J, = 17.6 Hz and ., = 0.8 Hz, 1H, 1/2(=CH,)),
3.61 (s, 1H, CHN3), 1.84-1.66 (m, 4H, 2CH,), 1.60-1.52 (m, 4H, 2CH,), 1.49 (s, 9H,
C(CHs)3), 1.48-1.43 (m, 4H, 2CH,); °C NMR (100 MHz, CDCls):  167.8 (1C, C=0),
142.1 (1C, CH=), 114.7 (1C, =CH,), 82.8 (1C, OC(CH3)3), 70.4 (1C, CHN3), 47.1 (1C,
C), 34.7 (1C, CHy), 34.0 (1C, CHy), 30.1 (1C, CHy), 30.0 (1C, CH,), 28.1 (3C,

OC(CHs)3), 22.5 (1C, CH,), 22.4 (2C, 2CH,). IR (neat): 2926, 2857, 2106, 1733, 1369,
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1258, 1150, 918, 845, 668 cm'. APCI-MS calcd for [CisHasN3O0,, M + H]": 280.20,
Found 280.20.
NC\=/CN

A N"co,Bu

3

(+)-tert-Butyl (2R, 3R)-2-(dicyanomethyl)-3-phenylpent-4-enoate, 9a: White solid, mp:
115-116 °C, TLC Ry = 0.45 (Hexane/EtOAc = 10:1, v/v), 74% yield, 96% ee. HPLC
conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID), hexane/2-propanol = 90:10,
0.8 mL/min, 210 nm UV detecter, fg= 6.79 min (major) and #z= 7.70 min (minor). [a]p>*
+24.0 (¢ 0.30, CH,Cl,). '"H NMR (500 MHz, CDCls): & 7.42—7.36 (m, 2H, ArH), 7.35—
7.30 (m, 1H, ArH), 7.28-7.24 (m, 2H, ArH), 6.10-6.00 (m, 1H, =CH), 5.30-5.20 (m, 2H,
=CH,), 3.79 (t, /= 9.5 Hz, 1H, ArCH), 3.53 (d, /= 6.0 Hz, 1H, CH(CN),), 3.16 (dd, J; =
10.0 Hz and .J, = 6.0 Hz, 1H, CH), 1.48 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl5):
0 167.2 (1C, C=0), 138.1 (1C, ArC), 135.4 (1C, =CH), 129.6 (2C, ArC), 128.3 (1C, ArC),
127.6 (2C, ArC), 1189 (1C, =CH), 111.3 (1C, CN), 110.6 (1C, CN), 84.3 (1C,
OC(CHs)3), 51.4 (1C, CH), 50.4 (1C, CH), 27.8 (3C, OC(CH3)3), 24.1 (1C, CH(CN),). IR
(neat): 2983, 2906, 2256, 1716, 1370, 1250, 1151, 931, 704 cm™. APCI-MS calcd for
[CisH21N,O,, M + H]': 297.16, Found 297.16.

A N"co,Bu

3

(+)-tert-Butyl (S)-3-phenylpent-4-enoate, 10a: Colorless semi-oil, TLC R, = 0.55
(Hexane/EtOAc = 30:1, v/v), 85% yield, 93% ee. HPLC conditions: Chiralcel OJ-H
column (25 cm x 0.46 cm ID), hexane/2-propanol = 90:10, 0.5 mL/min, 210 nm UV

detecter, fx= 9.54 min (minor) and fz= 11.30 min (major). [a]p>* +2.4 (¢ 0.33, CH,CL).
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'H NMR (500 MHz, CDCls): & 7.32-7.27 (m, 2H, ArH), 7.23-7.18 (m, 3H, ArH), 6.02—
5.92 (m, 1H, =CH), 5.09-5.03 (m, 2H, =CH,), 3.81 (q, J = 7.5 Hz, 1H, CH), 2.70-2.58
(m, 2H, CH,), 1.35 (s, 9H, C(CHs)3); °C NMR (100 MHz, CDCl;): & 171.2 (1C, C=0),
142.5 (1C, ArC), 140.5 (1C, =CH), 128.4 (2C, ArC), 127.6 (2C, ArC), 126.5 (1C, ArC),
114.5 (1C, =CH,), 80.4 (1C, OC(CH3)3), 45.9 (1C, CH), 41.4 (1C, CH,), 28.0 (3C,
OC(CHs)s). IR (neat): 2978, 1729, 1367, 1257, 1148, 917, 754, 700 cm™". APCI-MS calcd
for [C15H210,, M + H]": 233.15, Found 233.15.

= f ~C0,Bu

(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclopentyl)acetate,
S11t: Colorless semi-oil, TLC Ry= 0.50 (Hexane/EtOAc = 8:1, v/v), 86% yield, 92% ee.
HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID), hexane/2-propanol =
95:5, 0.8 mL/min, 254 nm UV detecter, fg= 14.69 min (minor) and zx= 15.39 min (major).
[a]p>* +22.0 (¢ 0.30, CH,CL). "H NMR (500 MHz, CDCls): & 8.18 (s, 1H, NCH=), 7.88—
7.80 (m, 2H, ArH), 7.42 (t, J = 7.5 Hz, 2H, ArH), 7.32 (t, J= 7.5 Hz, 1H, ArH), 5.90 (dd,
J1=17.5 Hz and J, = 10.5 Hz, 1H, CH=), 5.38 (s, 1H, CHN), 5.30 (d, /= 11.0 Hz, 1H,
1/2(=CHa)), 5.03 (d, J=17.5 Hz, 1H, 1/2(=CH,)), 1.94-1.83 (m, 2H, CH>), 1.77-1.70 (m,
1H, 1/2CH,), 1.68-1.64 (m, 1H, 1/2CH,), 1.58-1.40 (m, 13H, 2CH, + C(CHas)3); °C
NMR (100 MHz, CDCl3): 6 166.7 (1C, C=0), 147.0 (1C, =C), 138.9 (1C, CH=), 130.8
(1C, ArC), 128.7 (2C, ArC), 127.9 (1C, NCH=), 125.7 (2C, ArC), 120.2 (1C, ArC), 116.8
(1C, =CH,), 83.5 (1C, OC(CHz)3), 70.5 (1C, CHN), 53.2 (1C, C), 36.5 (1C, CH»), 33.2
(1C, CH»), 28.0 (3C, OC(CHs)3), 23.3 (1C, CHa»), 22.5 (1C, CH»). IR (neat): 2972, 1736,
1369, 1240, 1154, 1074, 1041, 922, 866 cm™. APCI-MS calcd for [C21H2sN30,, M + H]':

354.22, Found 354.22.
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(+)-tert-Butyl (8)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclohexyl)acetate,
S11u: Colorless semi-oil, TLC Ry= 0.55 (Hexane/EtOAc = 8:1, v/v), 90% yield, 85% ee.
HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID), hexane/2-propanol =
90:10, 0.8 mL/min, 254 nm UV detecter, frg= 7.39 min (major) and fr= 9.46 min (minor).
[a]p>* +19.0 (¢ 0.20, CH,CL). '"H NMR (500 MHz, CDCls): & 8.20 (s, 1H, NCH=), 7.87—
7.82 (m, 2H, ArH), 7.42 (t, J = 7.5 Hz, 2H, ArH), 7.32 (t, J= 7.5 Hz, 1H, ArH), 5.76 (dd,
Ji=17.5Hzand J, = 11.0 Hz, 1H, CH=), 5.47 (brs, 1H, CHN), 5.40 (d, /= 11.0 Hz, 1H,
1/2(=CHy)), 4.98 (d, J = 18.0 Hz, 1H, 1/2(=CH»)), 1.82-1.62 (m, 4H, 2CH,), 1.52-1.46
(m, 11H, CH, + C(CHs);), 1.42-1.27 (m, 4H, 2CH,); °C NMR (100 MHz, CDCL): &
166.6 (1C, C=0), 146.8 (1C, =C), 139.7 (1C, CH=), 130.8 (1C, ArC), 128.8 (2C, ArC),
127.9 (1C, NCH=), 125.6 (2C, ArC), 120.5 (1C, ArC), 118.3 (1C, =CH,), 83.5 (1C,
OC(CHz3)3), 70.2 (1C, CHN), 44.2 (1C, C), 34.5 (1C, CH»), 31.5 (1C, CHa»), 28.0 (3C,
OC(CHz3)3), 25.7 (1C, CH»), 21.8 (1C, CH»), 21.4 (1C, CH,). IR (neat): 2934, 2857, 1735,
1458, 1369, 1153, 1073, 1042, 765, 694 cm™. APCI-MS calcd for [CoH30N30,, M + H]":
368.23, Found 368.23.

Ph

(H)-tert-Butyl  (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcycloheptyl)acetate,
S11v: Colorless semi-oil, TLC Ry= 0.60 (Hexane/EtOAc = 8:1, v/v), 88% yield, 91% ee.
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HPLC conditions: Chiralcel AD-H column (25 cm x 0.46 cm ID), hexane/2-propanol =
90:10, 0.8 mL/min, 254 nm UV detecter, fg= 7.21 min (major) and fzr= 9.34 min (minor).
[a]p>* +13.0 (¢ 0.40, CH,CL,). 'H NMR (500 MHz, CDCls): & 8.21 (s, 1H, NCH=), 7.84
(d, J = 8.0 Hz, 2H, ArH), 7.42 (t, J = 8.0 Hz, 2H, ArH), 7.32 (t, J = 7.5 Hz, 1H, ArH),
5.89 (dd, J; = 17.5 Hz and J, = 11.0 Hz, 1H, CH=), 5.38 (s, 1H, CHN), 5.29 (d, J=11.0
Hz, 1H, 1/2(=CH»)), 4.97 (d, J = 17.5 Hz, 1H, 1/2(=CH,)), 1.95-1.88 (m, 1H, 1/2CH,),
1.77-1.71 (m, 1H, 1/2CH,), 1.56-1.38 (m, 19H, 5CH, + C(CHj3);); °C NMR (100 MHz,
CDCl): 6 166.8 (1C, C=0), 146.8 (1C, =C), 141.1 (1C, CH=), 130.8 (1C, ArC), 128.7
(2C, ArC), 1279 (1C, NCH=), 125.6 (2C, ArC), 120.5 (1C, ArC), 116.2 (1C, =CH»),
83.5 (1C, OC(CHz3)3), 70.4 (1C, CHN), 47.5 (1C, C), 36.0 (1C, CH,), 32.7 (1C, CH),
30.2 (1C, CHy), 30.1 (1C, CH,), 28.0 (3C, OC(CHs)3), 22.1 (1C, CH,), 22.0 (1C, CHy).
IR (neat): 2928, 2857, 1735, 1462, 1369, 1238, 1152, 1073, 1041, 922, 764, 695 cm’".
APCI-MS calcd for [C23H3,N30,, M + H]": 382.25, Found 382.25.

9. X-Ray Diffraction Analysis of (2R, 35)-6i

A sample of (2R, 35)-6i was recrystallized from 10:1 Hexane:Et,O (slow evaporation).
The resulting crystals were suitable for X-ray diffraction and the structure was solved.
This structure allowed the assignment of absolute configuration as shown. The relative
configurations of all other [2,3]-rearrangement products were assigned by analogy. We
thank Dr. Vincent Lynch (Manager of the X-ray Diffraction Lab at UT Austin) for the
X-ray structural analysis. The CIF file is available as a separate file in the Supporting

Information.
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Table 1. Crystal data and structure refinement for 1.

Empirical formula Cl16 H20 F3104
Formula weight 460.22
Temperature 100(2) K
Wavelength 1.54184 A
Crystal system monoclinic
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Space group P21

Unit cell dimensions a=26.5393(4) A a=90°.
b=5.50860(10) A B=90.6680(10)°.
c=126.7258(4) A Y =90°.

Volume 3906.90(11) A3

4 8

Density (calculated) 1.565 Mg/m?

Absorption coefficient 13.281 mm’!

F(000) 1824

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.684°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]

0.180 x 0.060 x 0.050 mm?
2.333 to 76.039°.
-32<=h<=33, -6<=k<=6, -33<=1<=33
66438

15936 [R(int) = 0.1101]

100.0 %

Gaussian and multi-scan

1.00 and 0.348

Full-matrix least-squares on F?
15936 /1/877

1.048

R1=10.0918, wR2 =0.2359

R indices (all data) R1=10.0996, wR2 = 0.2476
Absolute structure parameter -0.025(8)
Extinction coefficient n/a

Largest diff. peak and hole

Table 2. Atomic coordinates ( x 10%) and equivalent

5911 and -1.237 ¢.A3

isotropic displacement parameters (A2x 103)

for 1. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Cl1 8898(5) 6040(30) 9619(5) 28(3)
C2 8815(4) 4110(30) 9230(4) 24(2)
C3 8267(4) 4050(30) 9027(5) 28(3)
C4 8184(5) 1770(30) 8702(5) 35(3)
Cs 7655(6) 1440(30) 8504(5) 39(3)
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C6

C7

C8

C9

C10
Cl1
Cl12
Cl13
Cl4
Cl15
Cl6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40

9222(6) 6770(30)
9561(7) 8760(30)
9484(8) 5000(40)
8722(8) 7640(50)
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7929(5) 2280(30)
7619(5) 2320(30)
7288(5) 4240(30)
7263(5) 6070(30)
7574(5) 5970(30)
7115(7) 5380(40)
5334(5) 3850(30)
5734(4) 1930(20)
5918(5) 1890(30)
6265(5) -310(30)
6486(6) -390(30)
4492(6) 4600(30)
4659(8) 6600(30)
4130(6) 2890(40)
4269(7) 5400(40)
5469(5) 1930(30)
5106(5) 120(30)
4697(6) 140(30)
4638(6) 2100(30)
4994(5) 3870(30)
5409(5) 3820(30)
3807(7) 3190(50)
6116(5) 2160(30)
6213(5) 210(30)
6759(5) 360(30)
6888(6) -1640(40)
7389(6) -1140(50)
5777(8) 2700(30)
6267(10) 3590(40)
5427(9) 4720(40)
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10471(5)
10325(6)
10833(6)
10677(6)
9482(5)
9840(5)
10248(5)
10302(5)
9951(5)
9538(5)
11122(6)
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8270(4)
8183(5)
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9217(7)
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36(3)
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32(3)
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27(3)
35(3)
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40(4)
53(5)
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62(6)
27(3)
32(3)
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34(3)
30(3)
30(3)
57(5)
31(3)
32(3)
37(3)
48(5)
57(5)
50(4)
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c41
c42
c43
C44
C45
C46
c47
c48
C49
C50
Csl
Cs2
Cs3
Cs4
Css
Cs6
Cs7
Cs8
€59
C60
c61
C62
C63
C64
1
V)
3
14
ol
02
03
04
05
06
07

5503(11)
7124(5)
7088(5)
7396(6)
7742(5)
7780(6)
7463(5)
7919(8)
9601(5)
9212(4)
9007(5)
8661(5)
8438(5)
10469(5)
10837(6)
10318(8)
10663(6)
9461(5)
9519(5)
9931(6)
10270(5)
10224(6)
9816(5)
11102(7)
9328(1)
6337(1)
5703(1)
8623(1)
8775(4)
9119(3)
7537(5)
6954(4)
5400(4)
4935(3)
6753(4)

1000(40)
290(30)
-1670(30)
-1680(30)
150(30)
2040(30)
2070(30)
1090(50)
9160(20)
7210(20)
7210(30)
5000(30)
5080(40)
9880(30)
8150(30)
11850(30)
10740(50)
7250(20)
9090(30)
9060(30)
7220(30)
5310(30)
5290(30)
8230(50)
4987(2)
2708(3)
1033(3)
7941(2)
8140(20)
5140(20)
3400(30)
4280(20)
5933(19)
2990(20)
1850(30)
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4143(7)
5464(5)
5125(5)
4714(6)
4650(5)
4974(6)
5386(6)
3814(6)
6087(4)
6163(4)
6699(4)
6788(5)
7310(5)
5808(6)
5561(9)
5439(8)
6304(9)
7070(4)
7418(5)
TT44(5)
7721(5)
7382(5)
7054(5)
7929(6)
8623(1)
9331(1)
6337(1)
5620(1)
9551(3)

10028(3)
8189(5)

10707(4)
8760(4)
9115(3)
7580(4)

78(8)
33(3)
36(3)
42(4)
35(3)
39(3)
41(4)
57(5)
23(2)
21(2)
25(3)
34(3)
41(4)
36(3)
55(5)
54(5)
60(6)
24(3)
32(3)
34(3)
33(3)
34(3)
33(3)
54(5)
35(1)
39(1)
44(1)
35(1)
31(2)
28(2)
50(3)
37(2)
29(2)
28(2)
49(3)



08 4241(4) 2090(20) 6924(4) 39(3)

09 6233(4) 4220(20) 5390(4) 36(2)
010 5896(4) 1200(20) 4937(3) 33(2)
ol1 7378(5) 1250(40) 6792(5) 72(5)
012 8077(4) -30(30) 4242(4) 43(3)
013 9542(4) 11236(18) 6215(3) 29(2)
014 10016(3) 8259(17) 5883(3) 26(2)
015 8146(5) 2940(30) 7370(4) 61(4)
016 10678(4) 7110(20) 8068(4) 38(2)
F1 7185(6) 7760(30) 11058(4) 80(5)
F2 7526(5) 4470(40) 11310(4) 86(6)
F3 6757(4) 5150(30) 11467(4) 57(3)
F4 3889(5) 5590(30) 7164(7) 89(6)
F5 3626(5) 2160(40) 7490(5) 94(7)
F6 3471(4) 3030(30) 6727(5) 67(3)
F7 7501(5) 150(50) 3636(4) 98(7)
F8 7875(7) 3460(30) 3879(5) 86(5)
F9 8280(5) 670(30) 3481(4) 74(5)
F10 11042(5) 10620(30) 7868(7) 83(5)
Fll 11449(4) 7930(30) 8286(4) 63(3)
F12 11289(4) 7320(40) 7512(4) 91(7)
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11. NMR Spectra

(£)-1-(4-(3-iodoprop-1-en-1-yl)phenyl)ethan-1-one, 1e
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(£)-4-(3-1odoprop-1-en-1-yl)-N,N-dimethylbenzamide, 1g
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(£)-1-(3-iodoprop-1-en-1-yl)-4-(trifluoromethoxy)benzene, 1i
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(£)-1-(3-iodoprop-1-en-1-yl)-3-(trifluoromethyl)benzene, 1j
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(£)-1-(3-Iodoprop-1-en-1-yl)-3-methylbenzene, 1k
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(£)-1-Chloro-2-(3-iodoprop-1-en-1-yl)benzene, 11
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(£)-1-Bomo-2-(3-iodoprop-1-en-1-yl)benzene, 1m
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(2-Iodoethylidene)cyclopentane, 1t
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4-(2-Iodoethylidene)tetrahydro-2H-pyran, 1w
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tert-Butyl 4-(2-iodoethylidene)piperidine-1-carboxylate, 1x
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(+)-tert-Butyl (2R, 35)-2-iodo-3-phenylpent-4-enoate, 5a
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(+)-tert-Butyl (2R, 35)-3-([1,1'-biphenyl]-4-yl)-2-iodopent-4-enoate, Sb
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(+)-tert-Butyl (2R, 35)-2-iodo-3-(naphthalen-1-yl)pent-4-enoate, Sc
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(+)-tert-Butyl (2R, 35)-2-iodo-3-(naphthalen-2-yl)pent-4-enoate, Sd
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(+)-Methyl 4-((3S, 4R)-5-(tert-butoxy)-4-iodo-5-oxopent-1-en-3-yl)benzoate, 5f
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(+)-tert-Butyl (2R, 35)-3-(4-(dimethylcarbamoyl)phenyl)-2-iodopent-4-enoate, 5g
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(+)-tert-Butyl (2R, 35)-3-(4-fluorophenyl)-2-iodopent-4-enoate, Sh
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(+)-tert-Butyl (2R, 35)-2-iodo-3-(3-(trifluoromethyl)phenyl)pent-4-enoate, 5j
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(+)-tert-Butyl (2R, 35)-2-iodo-3-(m-tolyl)pent-4-enoate, Sk
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(+)-tert-Butyl (2R, 35)-3-(2-bromophenyl)-2-iodopent-4-enoate, Sm
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(+)-tert-Butyl (2R, 3R)-3-ethyl-2-iodopent-4-enoate, Sn
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(+)-tert-Butyl (2R, 3R)-2-iodo-3-vinylnonanoate, 50
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(2R,

(+)-tert-Butyl

35)-3-(((tert-butyldimethylsilyl)oxy)methyl)-2-iodopent-4-enoate, Sp
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(+)-tert-Butyl (2R, 35)-3-(chloromethyl)-2-iodopent-4-enoate, 5q
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(2R,

(+)-tert-Butyl
35)-2-iodo-3-(((4-methyl-N-phenylphenyl)sulfonamido)methyl)pent-4-enoate, Sr
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(+)-tert-Butyl (R)-2-iodo-3,3-dimethylpent-4-enoate, Ss
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(+)-tert-Butyl (R)-2-iodo-2-(1-vinylcyclopentyl)acetate, St
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(+)-tert-Butyl (R)-2-iod 1-vinylcyclohexyl)acetate, Su
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(+)-tert-Butyl (R)-2-iodo-2-(1-vinylcycloheptyl)acetate, Sv
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(+)-tert-Butyl (R)-2-iodo-2-(4-vinyltetrahydro-2H-pyran-4-yl)acetate, Sw
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(+)-tert-Butyl

-1-carboxylate, 5x

iperidine

(R)-4-(2-(tert-butoxy)-1-iodo-2-oxoethyl)-4-vinylp
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(naphthalen-1-yl)pentanoate, 6¢
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(naphthalen-2-yl)pentanoate, 6d

4500

4000

r3500

3000
r2500

2000

r1500

r1000

r500

v80°T
£89°T 1
6691 |
848 1
£58'T ;
£88'T |
806°T 1
616'T
905z 1t
AT
0vS'Z
$95°C
045°C
19€°€
€8¢€°c
S6€°€
cTp e
6TH"E ]
9e'c
e ]
65b°€ |
cobe |
805°€
0€S°€E 1|
z55°¢ ]
SESY |
855
092°2
€0€°L |
90€°£ 1
02€L
€2€ /1
Tob L
0Sb'L 1
bSHL
T9p°2
69v°2 |
LY L
8L
0592 y
89/°L
08L'L
(8L°L
96L°L
S08°2

—
—

r250
200
r150

CO,'Bu

HO

e

:syn=93:7

anti

4.60 4.55 4.50
f1 (ppm)

L

Al

Iv'6

o1
4

o't

T
T0°'T
H/HH.H

o't

»00°T
¥80°¢C
=S0°T

poe

0.0

0.5

20 15 1.0

2.5

3.0

5.0

80 75 70 65 6.0 55

8.5

f1 (ppm)

r550
r500

r450

F400

r350
r300

r250

r200

r150

r100

r50

mD.Rw
zerTe

621'8€
TIL9P

90+°09 —

78992
ooo.mhw
wﬁm.mh\
9G/°18

£09°S¢T
€06°S¢CT
SET9CT
€9E7LTT L
S09°/¢T
YA WAA) N
€£5€°8¢CT
9§9'¢CeT
YT EET
09¥°9€T

€40°69T —

CO,™Bu

HO

el

:syn=93:7

anti

30 20 10

40

50

60

70

80

f1 (ppm)

200 190 180 170 160 150 140 130 120 110 100 90

S93



(+)-tert-Butyl (2R, 35)-3-(4-fluorophenyl)-5-hydroxy-2-iodopentanoate, 6h
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(+)-tert-Butyl (2R,

35)-5-hydroxy-2-iodo-3-(4-(trifluoromethoxy)phenyl)pentanoate, 6i

r5000

4500

4000
r3500
3000

2500

r2000

r1500

r1000

r500
r0

n
n
) M
)
——

350
300
F250
200
r150

100

68V~ -
100y~

COztBu

HO

OCF;
:syn>95:5

anti

f1 (ppm)

4.5 4.4 43 4.2

v19'6
260'T

TT
%o.ﬁ
60’1

00T

»00'C
20T

--500

0.0

0.5

25 20 15 1.0

3.0

80 75 70 65 6.0 55 50 45 4.0
f1 (ppm)

8.5

45000

40000

35000
30000
25000

20000

15000

10000
r5000

Bﬂ.hw
9/T°08

58288 —
0£0°9%

9¢1°09 —

€899/
ooo.hhw
wﬁm.nn\
¢10°28

£66°9TT
260°6TT ~
S:Nﬁ\
059 12T
mom.vmﬁ\
v1S°62T
oroger”
0EE'BYT
LYE8PT

786°89T —

COztBu

HO

OCF;
:syn>95:5

anti

30 20 10

40

50

60

70

80

f1 (ppm)

200 190 180 170 160 150 140 130 120 110 100 90

S95



(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(3-(trifluoromethyl)phenyl)pentanoate,
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(m-tolyl)pentanoate, 6k
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(+)-tert-Butyl (2R, 35)-3-(2-bromophenyl)-5-hydroxy-2-iodopentanoate, 6m
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(+)-tert-Butyl (2R, 3R)-3-(2-hydroxyethyl)-2-iodononanoate, 60
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(+)-tert-Butyl (R)-5-hydroxy-2-iodo-3,3-dimethylpentanoate, 6s
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(-)-tert-Butyl (28, 35)-2-(phenylthio)-3-((phenylthio)methyl)pent-4-enoate,
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(-)-tert-Butyl (S)-2-azido-2-(1-vinylcyclopentyl)acetate, 8t
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(-)-tert-Butyl (S)-2-azido-2-(1-vinylcyclohexyl)acetate, 8u
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(-)-tert-Butyl (S)-2-azido-2-(1-vinylcycloheptyl)acetate, 8v
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(+)-tert-Butyl (2R, 3R)-2-(dicyanomethyl)-3-phenylpent-4-enoate, 9a
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3-phenylpent-4-enoate, 10a
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclopentyl)acetate,
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclohexyl)acetate,
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcycloheptyl)acetate,
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12. HPLC Charts
(+)-tert-Butyl (2R, 35)-2-iodo-3-phenylpent-4-enoate, Sa

DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-2-253-c-rac-OJ 2016-03-24 12-40-48.D)

mAU ~
120
|
1 o
’ So 2 t
100 5% CO,'Bu
41 | @
| |
80— M (*)-
1 (| anti:syn=1.6:1
60
, I
] M
40— ‘ H ‘
\ @
’ I g §
] | | > S
20 =
- ‘ \ /" \\ ”' \
J ] i /
| \ N A / \ JE
0— e~ N N N NN
: ‘ — ‘ e ‘
0 5 10 15 20 min
Peak RetTime Type  Width Area Area Name
#  [min] [min] [mAU*s ] %
L BT e o ] L |-
1 9.128 BV ©.1920 1241.80640 29.4126 ?
2 9.519 VB 9.2289 1438.31628 34.867@ ?
3 19.9@0 BB ©.5205 684.29065 16.20876 ?
4 21.999 BB 8.6163 B857.61230 20.3128 ?
DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-2-281-0pt2016-10-1017-00-55.D)
mAU
] <
400+ &
i o 1
I
350 “ ,,/‘\\v,/l\\
] H 2 CO,'Bu
300 ‘\ A
250 “ (+)-
4 0,
200 | ‘\ ) 96% ee
] \ anti:syn>95:5
150 | ||
1 \
i \
100 | |
] \ \
50 | N‘ ‘\
& |
— o\
0 1— . Ad VN SN e~
7 T T T | T T T T | T T T I T T
0 5 10 15 20 min
Peak RetTime Type  Width Area Area Name
#  [min] [min] [mAU*s ] %
el RS |- |------- R |---m-e-- |-
1 8.912 BV 8.1746 118.35743 1.9981 ?
2 9.304 VB ©.2317 5830.78418 098.8099 ?
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(+)-tert-Butyl (2R, 35)-3-([1,1'-biphenyl]-4-yl)-2-iodopent-4-enoate, Sb

DAD1 A, Sig=254,4 Ref=off (Bin\xb-3-5-B-rac-0OJ-H2016-10-0918-11-55.D)

mAU
50 ] e
1 ~
o
] =z CO,'Bu A
40 M P
J [ ©
1 I e N
1 + [ | P
()- | " -
30 ‘ \ | \‘ " \‘ %
] \ [ 2
1 Ph | “ \ | N
-, _ . | [ “\ | “ \
20 anti:syn=15:1 “ \‘ “ [ ‘
4 | | | |
AT
1 R
10 [ T A |
\ | \ | \
| w | \\ I
| \ \ /
0 1 - A~ 7/\\)" N Y T T~
T T T T T
0 5 10 15 20 min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
T R |------ |-=mn=- |-mmmmeee |--mmenee |-----
1 13.746 BB 8.5793 1713.88752 29.3263 ?
2 15.691 BV 8.5155 1135.77498 19.4433 ?
3 16.872 VB ©.7725 1885.15479 30.9824 ?
4 19.393 BV ©.6823 1187.451980 20.328@ ?
DAD1 A, Sig=254,4 Ref=0ff (Bin\xb-3-3-A-0pt2016-10-1017-28-44.D)
mAU 7
I o
7 //”\\//1\ § '§$
.
200 @
Z " co,Bu W‘?*
H i
/|
] i
150 (+)- “ \‘
, B
i Ph “
00 96% ee R
| anti:syn>95:5 | \‘
] |
|
1
K
50— \
] \ s
\ o Q\?J
\ g 5
\ 5 /
] V- VAN
0 = : ~—
— : : —_—y
0 5 10 15 20 m
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %

1 13.786 MM
2 16.820 MM

0.6837 7988.13623 97.5158 ?

1.0066

201.52228

2.4850 ?
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(naphthalen-1-yl)pentanoate, 6¢

DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-4-37-B-rac-OD 2016-11-20 18-15-29.D)

mAU
600
] 2 HO
] > CO,Bu
500 | \”\
| I
1 “ ( %
400 \
] H anti:syn>95:5
—
300 | ‘ \
4 ©Q
| g
] 2
i ‘ ‘ J“\
200 ‘ | I
‘ [
[
1 \\ [
100 | “ “ ‘e( \
: k | |
| | /r \\\
0 ] A~ N J # S e \\'
: — _— — : :
0 5 10 15 20 25 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
e RS |- |-=----- |---ommeee |--mmee |
1 9.850 VB 9.3010 1.00012e4 58.4558
2 19.068 BB 9.6731 9805.88185 49.5050
DAD1 B, Sig=220,16 Ref=360,100 (Binxb-4-37-A-0pt-OD 2016-11-21 16-15-16.D)
mAU
600
i 1
] HO\/\)\ 8
500 ; CO,'Bu 3
: : T
] ‘C‘\
4 |
400 (+)- M
[
i [
] 90% ee \
300 anti:syn>95:5 ‘
|
4 |
|
o
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] .
4 ‘ |
i / |
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100 Q [
S [
] o | |
7 N r‘ \\
[ N
0 N I )\
T o o ‘ | o o ‘
0 5 10 15 20 25 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
Rl R | -==--- |-====-- |--mmemeee |-=nmnne |
1 5.823 BB 9.3858 1884.06281 5.1268
2 18.9@8 BB 8.6656 2.00610e4 94 .8732
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(naphthalen-2-yl)pentanoate, 6d

DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-3-297-C-rac-0J2016-10-2311-03-28.D)
mAU ]
80 | I ~
1 (<]
m.
] HO 4 pai
70 CO,'Bu |
] |
] |
4 ‘\‘
60 |
] +)-
] () \‘ g
50 /| 3
] | ‘ ,"\
] \ “ /‘\
40 . !
anti:syn=4:1 \“ ‘
, N |
30 | |
i ‘ \ |
] ‘\ \ - .
‘ N
20 | ‘\‘ / | - qq)q? Q‘b{b
] . 3 | T X - 69'
] | “ | | '\.?@(b 2 &
107 f \ 3 \ ~ /Qi
] ~ RN RN CN
0o- N,’\/\/ ~— S T T p/ﬂvﬁ, N . .
; — — ; — —_—
0 5 10 15 20 25 mi
Peak RetTime Type  Width Area Area Name
#  [min] [min] [mAU*s] %
ORI EEERER | -=-- - | -=mm e | ememe | ==memee |-=-=-
1 11.967 BB ©.4966 2298.86743 41.5474 ?
2 14.615 BB ©.7088 2226.37385 40.2372 ?
3 17.413 MM 9.8573 458.88063 9.8148 ?
4 21.911 MM 1.1362 509.88344 9.2087 ?
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-3-299-A-0pt-0J2016-10-2515-29-57 D)
mAU
1000 |
E 1 3
Q©
1 IiO\\//»\\~/,1\\ . -
] : CO,Bu |
800 Z i
| H
1 (+)- M
1 \
600 \‘ [
||
1 \
96% ee “
400 anti: syn=93:7 ‘\ ‘
] |
[
| ||
I
200 f
I
L
| [}
[ Q
] | <
0—+ —~ - v i\\r_/ = o
; — : ; : ; :
0 5 10 15 20 25 min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 11.665 BB 9.4678 2.62922e4 97.8991 ?
2 14.269 BB 8.5571 564.23779 2.1e89 ?
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(+)-tert-Butyl (2R, 35)-3-(4-acetylphenyl)-2-iodopent-4-enoate, Se

DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-45-C-rac-AD 2016-12-03 21-52-34.D)
mAU |
250
I [s2]
3
7 ©
200 = CO,'Bu “T
i “ .
| I S
— (2)- | &
150 \‘ ‘\‘
i \
1 I I
(o) Me ‘ | | \‘
100 anti : syn=90:10 H
4 | ‘ |
‘ ‘ |
] ‘ \ ‘
| |
|
50 | \ ||
| N
\ [
| | \ L
| Fln [
0 AN )Y JooN N
1 T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 mi
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s] %
R R |- |- - |---omme - |-=mmee- |
1 16.693 BV ©.3268 4314.40137 50.8348
2 21.426 BB 9.4118 4308.48332 49.9652
DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-45-A-pure-opt-AD 2016-12-03 21-18-27.D)
mAU ]
800
1 | 2
e //”\\//l\ =
] Z CO,Bu I
600 | = M
] +)- |
w0
|
400 | o Me ‘ \
1 96% ee ‘ |
300 anti:syn=92:8 “
] N
200 | \
|
] ‘ \‘
100 L o
n 3
i | \A S
0—— - NP S G N — S _ - o~ ]
T T T T
0 5 10 15 20 25 30 min
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s ] 4
b ROSEREE |- |- oo R | -mmmee |
1 16.698 W 9.3303 1.44331e4d 97.8395
2 21.458 VB 9.3914 318.78676 2.1685
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(+)-Methyl 4-((3S, 4R)-5-(tert-butoxy)-4-iodo-5-oxopent-1-en-3-yl)benzoate, 5f

DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-3-21-B-rac-0J2016-10-1410-27-47.D)
mAU -
50—
|
] . 2
20— 4 CO,'Bu o -
1 (IS
I =
(*)- \H‘ A
307 A
] i
CO,Me e
1 o o o
] anti:syn=1.4:1 RN § @
20 AR 58
1 fo AN
] . WA
‘ “ [ \‘ “ \‘ /j |
] I F
10— | \\ " \ | \\
7 } | ,‘ “\ / \
\ [y \ /
N GG I S N U
o
| | ‘ ‘ ‘ |
0 5 10 15 20 25 min
Peak RetTime Type Width Area Area Name
#  [min] [min] [mAU*s ] %
ROl EEESERN] PERRES |-=-=-e- | -emmemee | -=mmee |-===-
1 15.653 BV ©.5323 1271.77173 31.1124 ?
2 17.815 VB ©.6315 1287.41833 31.4952 ?
3 21.968 BV 9.6185 679.67938 16.6276 ?
4 22.892 VB ©.7389 848.79938 20.7649 ?
DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-3-17-A1-0pt-0J2016-10-1411-42-13.D)
mAU
] I &£
20 /\)\ : ¢
4 < "
] " CO,'Bu 5
i H f
(x
150 —
1 (+)' [
H
i M
CO,Me ‘\ |
|
1007 93% ee |
anti:syn=94:6
50—
0 AN o /\\._\\
—_— — ; : —_—
0 5 10 15 20 25 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
] EREEE |------ |------- s R |-----
1 15.411 MM ©.6161 6585.86328 96.6754 ?
2 16.771 MM 8.6374 226.48479 3.3246 ?
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(+)-tert-Butyl (2R, 35)-3-(4-(dimethylcarbamoyl)phenyl)-2-iodopent-4-enoate, 5g

DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-4-59-B-rac-OJ 2016-12-10 09-24-29.D)

mAU - %03
- (1/
| 3 S
70— E:}?«@
] f 1 &
=z CO,Bu | o
1 2 I e &
60— | g 4V
o&Re
] o
50 (t)' ‘ ‘U\
] | I
] ‘\ \ }\
i |
40~ 0% “NMe, 0 i
| anti : syn=85:15 R
30 “ \‘ \‘ 0
] Lol
: EER
20— \
] | Do
.
10— [ Pl
] I
4 \ ’\ 4
] , | l \ '
1 S —" RS _ o / / /
0 - N 7\7\7\ o~ -/ \\ -
— — —_— — — — — — —
0 5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
e P | -==--- | -====-- |- mmmmeee | ==m=mee]
1 21.585 MM 8.7563 3025.88696 50.4182
2 23.466 MM 9.8946 2975.69312 49.5818
DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-4-59-A-opt-OJ 2016-12-10 10-16-47.D)
mAU -+
] ©
140 &
| g &
| | 3 5
| b
120 /\/k ¢ f
, =z Y CO,'Bu (‘
1 = |
100 “\
] (+)- \
80| I
(o) NMe, ‘ \
60 o ‘
1 94% ee |
1 anti:syn=94:6 “‘
40 | \
| “ \
| %)
| &
- | B
20 / Ly X®
23
RN N
JN \. N
0 Y N — N 4‘41;7, S J —
1 T T T T T T T
0 5 10 15 20 25 30 35 min
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s] %
R PR | -=---- |-====n- |- mmemeee | -=mmme |
1 21.896 MM @.7406 5388.85811 96.8237
2 22.951 MM 9.8223 176.75499 3.1763

5122



(+)-tert-Butyl (2R, 35)-3-(4-fluorophenyl)-5-hydroxy-2-iodopentanoate, 6h

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-3-291-A-rac-AD2016-10-1810-31-10.D)
mAU
100 | ©
| | b=
=
] HO |
] CO,'Bu ‘ o~
80 | 8
(I
| [
] (#)- f |
60 | I
i | [\
, F | I
40 anti :syn=18:1 “ [
\ |
I
20 | ‘\ \
|
J\ B & &
’ L B SS
4 | »\ (\ ‘\ Q?@ ?Rse
00— - o~ N ¥JVA N PN
‘ ‘ ‘ —— — — — ———— — — — ‘ ‘ ‘
0 25 5 7.5 10 12.5 15 17.5 20 225  min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 18.816 BB ©.2208 1386.37756 47.1625 ?
2 12.832 BB ©.2698 1317.59180 47.5674 ?
3 13.954 MM @.3166 68.63876 2.478@ ?
4 28.835 MM @.4986 77.346864 2.7921 ?
DAD1 B, Sig=220,4 Ref=360,100 (Bin\xb-3-295-A-2-0pt-AD2016-10-2913-36-41.D)
mAU
40 I -
HO\/\/k 2
N COztBu ?
H |
|
30
(+)- I
] ‘\
P |
20—
93% ee “
1 anti:syn=92:8 |
10 “
] |
\
‘\ ®
1 | N
0 t+—— . |l o P
. g
— A S
| TN VI N SEVANR B .
- ‘ ‘ o — . Do . o ‘ ‘ L
0 25 5 75 10 12.5 15 17.5 20 225  min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
Ol RESEERE] EEEEES |- e |-=meemmeee |-mmee |-----
1 16.181 BB ©.2243 599.35931 96.4887 ?
2 12.243 MM 8.3063 21.81087 3.5113 ?
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(+)-tert-Butyl (2R,
35)-5-hydroxy-2-iodo-3-(4-(trifluoromethoxy)phenyl)pentanoate, 6i
DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-4-53-B2-rac-AS 2016-12-01 22-11-39.D)
mAU
| I
200
] HO ‘ °
| CO,'Bu 3
175 | T
T .
150 l e
4 | ‘\
125 | ‘ ‘\ i
| OCF; ‘ \ I
| |
100 | anti:syn>95:5 /| i
] | ‘\ |
75 || [
4 | | \
| |
50 ‘ ‘ “ \‘
1 | ‘ .
[ [
25 | J | | |
] P
0 - . I N~ N
0 2 4 6 8 10 12 14 16 mir
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s] %
o REneRnl EERE |--nmv |--meemee |- e |
1 9.348 BB @.2636 2922.66389 49.9983
2 18.978 VB @.3154 2922.86060 508.80017
DAD1 B, Sig=220,16 Ref=360,100 (Bin\xb-4-53-A2-0pt-AS 2016-12-01 22-36-52.D)
mAU
1 |
250 Ho\/\/'\ 5
1 ; CO,Bu >
E |
200 (+)- H
| /|
] |
150 OCF; | “
93% ee A
anti:syn>95:5 ||
100 \ ‘\‘
1 |
] |
] ‘\ |
50 | \‘ ‘\ K0
f g e
J //‘\\ w“ \‘\\ ‘c_i‘?sq,’b'
0 - g\ VNN
o 2 T4 6 8 10 ‘ e “ 16 " min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %

©.2630 3850.41846 96.6982

1 9.297 BB
2 18.879 MM

8.3313

133.17382

3.3098
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(3-(trifluoromethyl)phenyl)pentanoate,
6]

DAD1 B, Sig=220,4 Ref=360,100 (Bin\xb-4-31-C-rac-AD 2016-11-17 21-47-45.D)
mAU 1
| | g
120 2
1 HO ! N
] CO,Bu ‘M R
100 ‘\‘ I
(*)- I
| |
i \
B Fec i
1 anti:syn>95:5 I H
] \
60 o “
] ‘ \
I
40| AR
| P
REn
20 .
g [
, R
| Voo \
0 7; o o J" o ) N N
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 min|
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
] R |------ |--nn v |-mmmeee |--=mmee]
1 6.556 BV 9.1478 1145.57678 50.8529
2 7.225 VB 9.1645 1143.15527 49.9471
DAD1 B, Sig=220,4 Ref=360,100 (Bin\xb-4-31-B-opt-AD 2016-11-19 18-04-57.D)
mAU
300 —
i 1 2
~
250 Ho\/\/'\ " ©
1 Y COZ Bu \”‘
] = f
Il
200 (+)- 1
] F1C \“
150 | 97% ee (|
1 anti:syn=95:5 H
] ‘\
100 ‘
] [
| “ |
50 ‘ \‘ @bg’%
1 e
] LR
0 o VA SV, - _ —
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 min|
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
] BT |------ |--=n - |=mme e |--mmeeee |
1 6.789 BB 9.1505 2486.88887 98.3913
2 7.418 MM 9.1711 40.64690 1.6087
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(+)-tert-Butyl (2R, 35)-5-hydroxy-2-iodo-3-(m-tolyl)pentanoate, 6k

DAD1 D, Sig=230,16 Ref=360,100 (Bin\xb-4-61-B-rac-OD-H 2016-12-07 17-52-54.D)

mAU -
120 | =
N
~
HO I
CO,Bu H
100 — ‘
1 | 2
(2)- |
g0 I f
Me \\ J
anti : syn ‘ \ | \‘
60— =92:8 || A
1 |
| | |
40— ||
| |
[
|| |
20 [ |
[ | \
. oy
] |- | \ )
0 _ o A‘i/i\\ ) \Aj 7//\;/ ~- ]
— — — ‘ — | — ‘
o 2 4 6 8 10 12 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
RSl EREEEES |---- - |-=-- - | -=e e | -=-mme-]
1 7.214 BB 9.1972 1426.82587 580.2572
2 8.91@ BB 9.2521 1412.22285 49,7428
DAD1 D, Sig=230,16 Ref=360,100 (Bin\xb-4-61-A-opt-OD-H 2016-12-07 18-53-13.D)
mAU ]
200
' %
] M COztBu ‘\\
150 A \H
) |
125 |
] Me H
100 1 94% ee | “
1 anti:syn>95:5 M
] \
75 1 |
\
|
50 \
] |
] N
&
0 ] —— -— J\\‘ S A
] I I I I I I | I I I I I I | I
0 2 4 6 8 10 12 min
Peak RetTime Type  Width Area Area
#  [min] [min] [mAU*s ] %
1 7.265 MM 8.2299 78.68779 2.7558
2 8.962 BB 8.2546 2776.620885 97.2442
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(+)-tert-Butyl (2R, 35)-3-(2-chlorophenyl)-5-hydroxy-2-iodopentanoate, 61

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-101-A-rac-AD 2017-01-04 14-34-41.D)
mAU
350
i | e
] ©
1 HO S
300 CO,'Bu w‘ X
. C “ ?
- - Il
250 () “‘ ““
4 |
] | |
200 anti:syn>95:5 “ U‘
] ‘ | ‘\ \
150 ‘ | ‘ “
] | \
| .
100 R
i | ||
] |
50-] A
4 /v‘\ I [
[
B e JE 4/,\\‘_, N \> L AN —_—
0
T T T T T T 1
0 25 5 75 10 12.5 15 17.5
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
T BRI |--m--- |--mm - | -mmmemeee |--mmenee |
1 18.836 BB 9.2416 4704.47412 58.4599
2 12.128 BB 9.2743 4518.71845 49,5481
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-103-A-opt-AD 2017-01-06 21-27-48.D)
mAU -
'e)
500 I e
1 I*o‘\//A\\//l\ W
1 Y COztBu Il
400 H i
Cl N
] (+)- \\
300 I
\
] 95% ee “ \
200+ anti:syn>95:5 | |
] \ \‘
100 B 2
] [ 1%
1 [«
0 1 . S \\__L/l _
: : — : — — ‘ —
0 25 5 75 10 12.5 15 17.5
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
e BEREE |- |-=emoe |--memmeeee |-=-mmee|
1 11.815 VB 9.2437 7203.25586 97.4041
2 12.365 BB 9.2735 191.97359 2.5959
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(+)-tert-Butyl (2R, 35)-3-(2-bromophenyl)-5-hydroxy-2-iodopentanoate, 6m

DAD1 G, Sig=210,8 Ref=360,100 (Bin\xb-4-101-B-rac-AD 2017-02-28 13-15-04.D)
mAU ]
300 *
1 | ©
,: HO | 3
250 CO,'Bu ‘I‘ =
] Br | I
200 (*)- I I
] | [l
1 /| 1
150 || |
] anti:syn>95:5 “ ‘\
1 \ ||
100 | [ |
] | | R
4 | [
] ‘ | | \
50 R
1 \ [
| |
] o N~ R \r«_,‘), I S
ol .
L L ) I S A B U 1 l
0 2.5 5 75 10 12.5 15 17.5 20 mi
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 11.314 BB @.2536 4192.88830 50.3711 ?
2 13.1e4 BB @.2944 4130.23828 49,6289 ?
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-103-B-opt-AD 2017-01-06 21-50-50.D)
mAU -
] I s
] S
%0 q HOM ?
] Y COztBu “‘
250 i I
] Br. Il
200 | (+)- H
|
150 ‘ |
95% ee ||
100 anti :syn>95:5 H o
] |1 >
50 | [ g
] [ &
o S L .3
1 I T 1 ' ' 1 T 1 1 1
0 2.5 5 75 10 125 15 175 20 min
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s ] %
e BERE |---- - |- oe |-=memmeeee |-=mmee |
1 11.488 VB ©.2530 4551.88518 97.6893
2 13.382 MM 9.3184 113.93534 2.3987
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(+)-tert-Butyl (2R, 3R)-3-ethyl-5-hydroxy-2-iodopentanoate, 6n

DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-101-D-rac-AS 2017-01-04 16-47-25.D)

mAU | éﬁ
] | g & >
] e %@
8- HO = I S
CO,Bu TR
2 | - @&
] it w
b +)- il i
67 (#) Me I I
| . I f
anti:syn>95:5 w R
s | H
] B I
1 ‘ \
2] R
[ [
[ [\
0 _ . S S A \\F . ]
7 T T T I T T | T T T T | T T T I T T I
o 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
] EECEEE |- |- o |-=memmeeee |-=mmeee |
1 18.386 MM 9.2379 189.58795 58.1857
2 11.744 MM 9.2723 1@8.69774 49.8143
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-103-D-opt-AS 2017-01-06 22-47-43 D)
mAU &
] I g
, S
20 HO 4 =
] Y CO,'Bu i
- |
= nl
_ +)- N
5 (+) Ve |
] 93% ee I
10 anti:syn>95:5 I
] \
| &
5 [ )
: gy
— [ =@
0] ) o AN
—— — ‘ —— ‘ — :
o 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
] EECEEE |- |- oo |-=memmeee |-=-mmee
1 18.378 MM 9.2436 283.59424 96.7289
2 11.763 MM 8.2735 9.59834 3.2711

$129



(+)-tert-Butyl (2R, 3R)-3-(2-hydroxyethyl)-2-iodononanoate, 60

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-3-291-C-rac-AS2016-10-1910-42-42.D)

mAU
25
|
HO 5
20 CO,Bu P
] +).
] - me
15
anti : syn =58 : 42
10
5,
0
1 T T T T T T T T T T T I T T - \V\ T - ==
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
el EEEEEE |- |--=---- R |-=----1
1 8.557 BB 9.1858 275.26901 25.8346
2 9.271 BB 9.2858 275.31821 29.8390@
3 18.112 BB 9.3389 397.49271 41.9264
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-109-B-opt-AS 2017-01-11 21-47-16.D)
mAU ~
7 | 5
1 ©
o o~ -
4 Y C02tBU \‘
100 — H |
] H
80— Me I
] (+)- [
i
40 91% ee Il
] anti:syn>95:5 | \ >
J | )}
20 - “ L o ‘b‘b{]’
] | \\ §V@Qr
07, . Y \\{»“ e
0 2 4 6 8 10 12 14 min
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s ] %
R R |-=-- - |- -e R |--emmee |
1 8.561 W ©.1896 1532.38237 95.7331
2 9.239 MM 8.2277 68.29581 4.2669
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(+)-tert-Butyl (2R,
35)-3-(((tert-butyldimethylsilyl)oxy)methyl)-5-hydroxy-2-iodopentanoate, 6p
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-111-B-rac-AS 2017-01-13 23-00-14.D)
mAU
14 Q2
] ' 58
12 HO < o
1 CO,Bu i
10 Il
* (%)- I
8 OTBS “‘ ‘\\
\
6] anti : syn=85:15 ‘\H‘
] |
h ‘\‘
4 \‘\\
1 Fld
2 | \“\ |
4 | | \
0 -
_2,: o o g/)“,,,,, \\\ _,”‘ \\\; ///‘\\ .
‘ — e ‘ —— — —
0 2.5 5 75 10 125 15 175 20 mi
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
] R |------ |--nnv |--memeee |-=meeee |------
1 12.873 BV 9.2443 223.456082 48.0523 ?
2 12.623 VB @.2762 241.56548 51.9477 ?
DADT E, Sig=280,16 Ref=360,100 (Bin\xb-4-113-B-AS 2017-01-18 01-35-44.D)
mAU - N
30— I 3 @Qﬁ‘
X &
] HO\/\)\ =
2 " C0,Bu T
] 2 |
20— +)- I
M Sotss |
15— 92% ee [
] anti:syn>95:5 “‘
10 - [
i | SV
5- | ‘\r\ \96
] -
0 | ‘\W@
§ I o AN .
i T
0 2.5 5 7.5 10 12.5 15 175 20 min
Peak RetTime Type  Width Area Area Name
#  [min] [min] [mAU*s] %
R R |- |-=enees |-memmeeee | -mmeeee |-----
1 11.884 MM ©.2895 486.71657 95.8011 ?
2 12.317 MM 9.1282 21.86917 4.1989 ?
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(-)-tert-Butyl (25, 35)-2-(phenylthio)-3-((phenylthio)methyl)pent-4-enoate, 7q

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-149-B-rac-AD 2017-02-23 17-39-14.D)
mAU 8
S 8
800 SPh ‘T‘ g
| A
Il I\
700 / COZ‘Bu I M‘
600 “ /|
500 (*)- SPh
400 syn:anti=82:18
300
200
100
0- BN —
0 2 4 6 8 10 12 14
Peak RetTime Type Width Area Area Name
#  [min] [min] [mAU*s] %
] |- e . | -mmemmee |--mmnee |-----
1 9.417 W 8.1818 2427.18872 8.8783 ?
2 9.897 W ©.1950 2748.83838 10.6548 °?
3 18.286 W 8.2885 1.1182%e4 48,9853 ?
4 18.928 VB 9.2206 1.0979%6e4 40.1616 ?

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-149-A-opt-AD 2017-02-23 17-57-56.D)

mAU g
SPh S
600 H )
: |
500 NCOZtBu |
B ‘\
400 ()- \SPh | ‘\‘
I
300 92% ee [
b syn:anti=94:6 ||
200 | ||
1 [
100 Il &
| \‘ O
0 ] o~ . J N ‘\\‘A/F\\‘
0 2 L s s 0 12 14
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
] EECEEE |-=-- - |- me |-=memmeee |- neee |-----
1 18.192 W 9.2141 8771.83398 96.0474 ?
2 18.901 VB 9.2269 360.98492 3.9526 ?
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(+)-tert-Butyl (2R,
35)-2-iodo-3-(((4-methyl-N-phenylphenyl)sulfonamido)methyl)pent-4-enoate, Sr

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-91-B-rac-AS 2017-01-19 16-58-26.D)
mAU
] |
50 g
1 =z CO,'Bu S
40 A
N/TS /’ \ §
30 (i)' 1 | \ &
Ph [ N
] | [
20— anti : syn=90: 10 . / \
4 ‘\ 1 |
] | | / \
J | \ \
10— . // \
] f \ / \
0— / \\\ / \\
- j«Lﬂ_JW7 o 7_/ \. //\\//7 N /Z B _
T I T T T T T I
0 5 10 15 20 25 30 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
1 21.672 VB ©.9756 3178.42651 50,3356 ?
2 27.965 BB 1.8776 3136.84785 49.6644 ?
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-91-A-0pt-AS 2017-01-19 17-38-13.D)
mAU ©
Bl 9
80— - o
] I g A
//A\\//l\ §§ﬁ
N
60— / : COztBu ’// \
] =\ _Ts / \
(+)- N [
40 [
g Ph | \
87% ee | \\
20 anti:syn>95:5 ’:’ \
| & \
] _ 7 [
Yo} (%) \
0 S 5 / \\
] & / \
a / \
L Mo e N v \\\r‘ _ *_/—T ™~ B
20|
o ‘ o ‘ ‘ Co . ‘ o | Co
0 5 10 15 20 25 30 min
Peak RetTime Type Width Area Area Name
#  [min] [min] [mAU*s] %
1 21.651 MM 1.8455 520.35382 6.2686 ?
2 27.894 MM 1.5447 7780.65918 93.7314 ?
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(+)-tert-Butyl (R)-5-hydroxy-2-iodo-3,3-dimethylpentanoate, 6s

DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-3-291-B-rac-AS2016-10-1909-56-28 D)
mAU
3
] |
25— HO
7 )
S
+ CO,Bu &
- N~
2] () Me” Me S &
q ,\'?S /\.Q
4 il o LV
i = &
Il vt
15— I i
] \ I
1 I I
] il i
1 ‘ |
1 \
A
] I [
05— L
] [ [
T N N
: M R
1 N _— \‘“ \\ f‘ “\
J e r:\,ﬁ/", \\\
05 i
; ‘ ; : ‘ ; : ; ‘ : ‘ ‘ ;
0 2 4 6 8 10 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
e ERSTE |------ |-==n - | --mmemee | -mmnmeee |
1 7.447 MM 9.20836 27.89895 50.8819
2 8.179 MM 9.2249 27.81827 49.9181
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-47-A-0pt-AS 2016-11-28 14-18-20.D)
mAU ]
40|
1 \(_gv“
1 | 5 5
35 N~ @
HO e
COZ‘Bu ““‘
30 | (+)- Me” Me ‘H\
|
91% ee ‘ |
25| |
| |
1 \
20 b “ \‘
i
15 €\
, ]
10+ | \‘
|
i L
5 b | é:?f"
] g P
) NS
0 ] T N\ | \
- - — S SN A N
4 e — T T
‘ ‘ | ‘ ‘ ‘ | ‘ ‘ ‘ ‘
0 2 4 6 8 10 min|
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
e P |------ |------- | == mmeeee |------ |
1 7.186 MM 9.1865 19.65832 4,359
2 7.791 MM 9.2877 431.32862 95.6410
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclopentyl)acetate,
S11t

DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-139-B-rac-AD 2017-02-12 18-14-03.D)
mAU _
200 -
175 ] Ph B
] N ©
| i\ =8
150 N_ =
] N I
: ol
125 = CO,'Bu “‘ 1
(t)- ‘ ‘ “ |
100 — ‘ \‘ ‘
— i
75 ‘ \‘ [
| R
.
50 B I
] |
|
: Rin
25 AT
] P
\ / \
0 S - — " \T’\ PN S
_————————
0 25 5 75 10 12.5 15 175 min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s ] %
e BTl PR T PO EEE ] EEREERS |-----
1 14.693 BV 9.3010 3©99.58195 48.9918 ?
2 15.385 VB ©.3317 3227.15137 ©51.8882 ?
DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-139-A-opt-AD 2017-02-12 17-51-51.D)
mAU
300 Ph %
] N—/< 2
] 7\ |
250 N, 1
] N I
H ‘\
A \
200 4 = COztBu “ \‘
j +)-
] \
150 92% ee ‘\ \
|
] .
100 | |
4 ‘ \‘
i |
P
50 [
i S | |
| © | |
T |
0o N \ o S
— — — ———]
0 25 5 75 10 12.5 15 17.5 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
] B |------ |------- |--mmeeee O |-----
1 14.691 BV ©.29706 241.888e9 3.8866 ?
2 15.387 VB ©.3366 5981.82373 96.1134 ?
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcyclohexyl)acetate,
S1lu

DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-131-rac-AD 2017-02-07 09-47-00.D)
mAU -
350
Yo}
] 3
] Ph ~
300 — |
] N I
] 1o\ l
] N{ I 2
250 N ‘\ >
1 i
] | ‘\
1 =z CO,™Bu I I
200 — \ [
(2)- | |
| |
150 - ‘ “ ‘ “
1 ||
] | \ ||
100 — | | “
] | “ | \‘
] |
| |
50 | | [
\ |
* AR
0 ] I Y \;\ e \;\
‘ —— ‘ ‘ — ‘ ‘
0 2 4 6 8 10 12 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
1 7.395 BB ©.1643 3328.78564 50,0314 ?
2 9.459 BB 9.2073 3324.68376 49.9686 ?

DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-135-C-opt-AD 2017-02-09 14-03-12.D)

mAU _
400 | Ph 2
i N 8
] I \ ‘v“
350 N_ I
] N I
300 A \
1 z CO,Bu ‘\
250 (+)- |
1 ‘\
] \
200 85% ee ‘ ‘
i ‘ |
150 \
i
] |
100 - ‘ ‘\
] N
50 — . i)
] [ <
[ o
0 : J N ‘/ \\;‘
‘ R ‘ ‘ ‘ ‘ —
0 2 4 6 8 10 12 min
Peak RetTime Type  Width Area Area Name
#  [min] [min] [mAU*s ] %
o RESEERE] EEEEES |- e |--memeeee |--enmee |-----
1 7.385 BB ©.1651 4856.86499 02,3823 ?
2 9.458 BB 8.2289 334.5235@ 7.6177 ?
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(+)-tert-Butyl (R)-2-(1-(2-hydroxyethyl)cycloheptyl)-2-iodoacetate, 6v

DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-105-B-rac-AS 2017-01-09 17-42-37.D)
mAU ~ o
1 | K
1 $ o0 o
: HO 2F 5
15— t A
] 002 Bu (‘\’?"c\l?S
1 q I
1 +)- 1
] (*) (\ﬂ\
] [ Il
05— A
i )
] [
0 A
] .
] f | |
05— A / \
et AN AN - \,
T T T T T T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 min
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s] %
e EEEE |------ |-=-nme |-mmemmee |-neee |
1 24.548 MM 8.6854 72.92627 49.9583
2 25.546 MM 8.6269 73.84816 50.80417
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-109-A-0pt-AS 2017-01-11 22-40-50.D)
mAU
] ©
14 o
©
] I 5 2
4 g\')?g?z
12 HO i
, CO,Bu i
— \
10 H
1 +)- \
(+) I
8 A
i 91% ee ‘ \‘
6 |
] \
] |
4 \ \‘
|
] \
2 ‘\ | o
4 1
o | \(p%%
0 A 3 &
] N SO
o o _J\ _ AN
24
—— ‘ | — — ‘
0 5 10 15 25 30 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
] EECEEE |- |- me |-=memmeeee |--eenee |-----
1 24.359 MM 8.5508 22.58876 4.2965 ?
2 25.316 MM ©.6118 503.15973 95.7@35 ?
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(+)-tert-Butyl (S)-2-(4-phenyl-1H-1,2,3-triazol-1-yl)-2-(1-vinylcycloheptyl)acetate,

S1lv
DAD1 A, Sig=254,4 Ref=off (Bin\xb-4-135-B-rac-AD 2017-02-10 15-33-37.D)
mAU 7
250
] Ph
i N E
i I \ N
200 N_ |
i N (l
4 “ é
] = CO,'Bu “‘ >
1
150 ‘H‘
L@ |
g \
‘\ “\
100 ‘ \ ||
1 \ [
\ \ |
| | B
| |
50 - [ a
] B |
I Co
1 “ \\ \“ “\\
0 N J N -
7 T | T T T T T I T T T T
0 2 4 6 8 10 12 14 min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 7.212 BB ©.1612 2207.51318 49.8645 ?
2 9.3@1 BB 8.2184 2219.51123 56.1355 ?
DAD1 A, Sig=254,4 Ref=360,100 (Bin\xb-4-135-A-AD 2017-02-09 14-20-40.D)
mAU
700 | Ph ©
i N b
| '8
600 | \U “
] B 1
500i / COZ‘Bu H
S |
400 | ‘
] 91% ee ‘ “
300 | ‘
’ |
200 | | “
] |
4 ‘ \‘
100 | [ ~
F &
4 “\ \‘ @
0 Y S /\\
; — ; —— ; ; ‘
0 2 4 6 8 10 12 14 min
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
] EECEEE |----- |- |-mmemmeee |-nmee |-----
1 7.213 VB 8.1612 6809.32959 95,5850 ?
2 9.337 BB 9.20876 320.48422 4.4950 ?
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(+)-tert-Butyl (R)-2-iodo-2-(4-vinyltetrahydro-2H-pyran-4-yl)acetate, Sw

DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-91-D-rac-AS 2017-01-19 18-22-42.D)

mAU _|
] ' g 3
18 4 O,O 8
I} [ee]
16| 4 CO,'Bu \\‘ i
i 1 I
14 | | I
] (i)' “ | I
12 o ‘ “ “ ‘
| |
10 [l
] R
8 [ | |
] BER
6] [
| “\ \“ |
4 ‘\ Vo
1 )N N
- _
‘ ‘ ‘ ‘ e ‘ e e o :
0 2 4 6 8 10 12 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
b BECEEEE |- |- e R |- neee |-----
1 8.308 BB 8.1669 167.51727 49.6578 ?
2 8.864 BB 9.1802 169.82574 50,3422 ?
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-91-C-opt-AS 2017-01-19 19-06-50.D)
mAU ] ®
60 | I 2 @b\@.
] %591
s , c"a
1 =z CO,Bu f
40 /|
(+)- /|
30 0o I
] 92% ee ‘ \
20 ‘
J\ &
1 | N
10 [ g @
] [ 0e?
] P oS
[ — _ JoNON
T T T T I T I T T T T T
0 2 4 6 8 10 12 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %

e |=mmmme oo | -mmmmee e |-memeees |-
1 8.279 MM 9.1964 616.24634 96.1667 ?
2 8.838 MM 8.1529 24.56411 3.8333 ?
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(+)-tert-Butyl

(R)-4-(2-(tert-butoxy)-1-iodo-2-oxoethyl)-4-vinylpiperidine-1-carboxylate, 5x

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-125-B-rac-AD 2017-02-27 23-06-20.D)
mAU;
] |
7 ©
] 5oz
5007 ~ CO,'Bu s ¢
] (.Y
] 1)- |
400 (* ‘ \
] N [
] | ‘\ I
] Boc |
300 ‘\ |
] |
] I ‘I
] “ I
200 | \
] ‘\ ||
] R
] L
100 BER
] DA
o - A S
I I T I T I I I I T
0 2 4 6 8 10 12 14 m
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
] IR |------ |--nnv |<-mmeeeee |- |-----
1 18.576 BV ©.2238 7845.74268 49.5911 ?
2 11.244 VB ©.2358 7161.93359 ©5@.4@89 ?
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-125-A-opt-AD 2017-02-27 22-47-24.D)
mAU:
] 3
250 -| [ e
i I
4 /// C(){Bu H
200 | “
i
] (+)' il
i N |
150 | ‘ \
] Boc ‘ |
] \
1 82% ee I
100 ‘ “
] |
- |
] I
50 | J \ S
i (I
] N J | =
] N f\ | \ /\
A A NN YN
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 m

Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
el IR |------ |------- |---meeeee- | --msn |-----

Name

1 18.584 BV
2 11.247 VB

©.2189 3372.56293 90.9607 ?
©.2269 335.14582 9.8393 ?
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(+)-tert-Butyl (2R)-2-((1R)-2-(hydroxymethyl)cyclohexyl)-2-iodoacetate, 6y

DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-3-297-D-rac-AS2016-10-2222-08-04.D)
mAU ] &5
] g W .
10 N o oY
i N’
] CO,Bu | S &
8 2 C\ e
- | I
il I N
6] I I
1 . [ |
] anti: syn=100:0 I [
47 A R
] [ [
. . [
2 [\ [
1 - YA N A SN N
04
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 mi
Peak RetTime Type  Width Area Area
# [min] [min] [mAU*s ] %
1 18.9518 MM 8.2738 144.53384 50.4428
2 13.248 MM 8.3346 141.99571 49.5572
DAD1 E, Sig=280,16 Ref=360,100 (Bin\xb-4-109-C-opt-AS 2017-01-11 22-05-55.D)
mAU 7 '3:\
] HO 8 4
175 =&
E I
154 ‘\.‘
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] 93% ee [
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] |
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] [ éﬁp
2.5 |\ SR
. “‘ “‘\ 3 &
0 _Jo N
——— e e e e T e e
0 2 4 6 8 10 12 14 16 mi
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s ] %
] EECEEE |- |- oe |-=memmeee | -=mmeee |
1 11.851 MM 9.2838 293.12079 596.2863
2 13.283 MM 9.3300 11.38558 3.7137
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(-)-tert-Butyl (28, 35)-3-phenyl-2-(phenylthio)pent-4-enoate, 7a

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-141-B-rac-OD 2017-02-23 16-31-00.D)
mAU _
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0 2 4 6 8 10 12 14mir{
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 8.852 W 8.1774 7945.91992 50.9543 ?
2 8.886 W ©.1869 7648.28768 49.8457 ?

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-145-OD-opt-repurified 2017-04-04 16-44-37.D)
mAU 7
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, H ‘\
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] \ |
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0 Ly N S
1 T T T i T T T T
0 2 4 6 8 10 12 14 mi
Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 8.832 MM 8.1915 166.86095 1.2980 ?
2 8.821 W 8.1868 1.27678e4 98.7168 ?
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(+)-tert-Butyl (2R, 3R)-2-(dicyanomethyl)-3-phenylpent-4-enoate, 9a

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-199-B1-rac 2017-03-23 14-39-55.D)
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Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s ] %

e R |- |- |- mmeee |---m---- |-----
1 6.742 BB 8.1495 2566.97363 50.6589 ?

2 7.643 BB

©.1640 2500.19385 49,3411 °?

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-199-A1-opt-AD 2017-03-23 18-31-16.D)
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Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s ] %
b RESEEE |- |- oe |-=memmeeee |-=emee |-----
1 6.786 BB ©.1459 3645.92871 98.2371 ?
2 7.696 MM 8.17%@ 65.42645 1.7629 ?
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(+)-tert-Butyl (S)-3-phenylpent-4-enoate, 10a

DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-153-C3-rac-OJ 2017-02-22 17-29-19.D)

mAU
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4 (2]
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i | 2
\‘ ;
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100 — \ ‘\
, \
[ |
4 | |
R | |
[ ‘
50 | \‘ | |
| /q\ n .
N e / \\ | ‘\
] NS AT g
0
: — ; ; : —_— ; :
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Area Name
# [min] [min] [mAU*s] %
] EECEEE |---- - |- me |-mmemmeeee |--eenee |-----
1 9.512 BV 8.1774 2771.34204 50.7814 ?
2 11.269 BB ©.2132 2686.85428 49.2186 ?
DAD1 C, Sig=210,8 Ref=360,100 (Bin\xb-4-155-OJ-opt-repurified 2017-04-04 11-36-44.D)
mAU ]
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Peak RetTime Type  Width Area Area Name
# [min] [min] [mAU*s] %
1 9.535 BV 9.1733 319.20947 3.5842 ?
2 11.298 BB ©.2150 8586.81641 96.4158 ?
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